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Motorolo Centr ^Conirm Station 
locat^ In Red^bt Ny 4^ ^ J 
RavDlutiona^ War ^rtlflco^on^ ^ 
overlookiM West ^int anyd Hucfi 
River Vqltey. / / ) 


Serves West Point 


From left to right, photographs above tell the story 
of how Motorola two-way radiotelephone is used by 
West Point for all normal police activities, post 
security and such additional duties as it may be called 
upon to perform—". 

Sergeant in auto uses Motorola mobile unit to 
broadcast message which is picked up by antenna on 
tower and relayed by telephone lines to Sergeant in 
Military Police Barracks facing Motorola Remote 
Control unit on desk. 






Numerous Motorola mobile units, including one 
installed on a police cabin cruiser on the Hudson 
River, provide instant contact with Headquarters, and 
vice versa, for two-way vocal radio communication, 

® F R E E Write today for detailed 
Motorola Radiotelephone Directory listing 
more than 1,000 Motorola two- and three-way 
F-M systems now operating in United States, 
the Canal Zone and Hawaii, 



MFG, CORPORATION • CHICAGO 51 


F-Ht/I-M HOME RADIO • AUTO RADIO •AUTOMATIC PHONOGRAPHS aTEIEVISIOK A F-M POIICE RADIO • RADAR • MILITARY RADIO ' 

S3 




4 



j 

4 

✓ 


I 











J. E. SMITH. President 
National Radio Institute 

Our 31st Year of Tralnlno Men 
lor Success in Radio 


I Trained 
These Men 


$35 to $45 a Week 
In Own Shop 
"Previous lo ctiroll- 
Inff for your radio 
tralninir I made SI 2 
per week In a hard' 
ware store. Now I 
operate my own re* 
pair shop, and often 
clear S35 to S45 a 
week.** — FREDERICK 
BELL. 70 Golf Avc., 
SL Johns, Newfound¬ 
land. 


$600 a Year In 
Spare Time 
"At present I am do- 
In^ spare time radio 
weak. I earned money 
In radio before erad. 
uatlnfT- My Profits for 
the last twelvemonths 
were S600 ."—ERWIn 
T. BOETTCHER. Mar¬ 
inette. Wisconsin. 


Chief EnOineer 
In Radio Station 
"W’hcn I slKiiCd up 
with N.R.I. I had no 
other Radio experi¬ 
ence. 1 am now Chief 
Enjrinccr for Station 
WIDG, and have 
supervised Installation 
of new modem broad¬ 
cast Intr studios and 
eciulpmenl." — JOHN 
H. HEKNINGER. 4744 
Meridian Street. Phila¬ 
delphia. Penna. 


Gets Good Job 
In Civil Service 
•♦since completlnt: 
your course. I have 
taken a Job wlpi Civil 
Service as a Radio 
Mechanic. My work is 
Of confidential nature, 
but I can tell you the 
salary Is pood." — 
WALTER R. PRATT. 
416 M.inr.iret Street 
Key West, Fla. 
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I want to give every man who’s interested in Radio, 
either professionally or as a hobby, a copy of my 
Lesson, “Getting Acquainted with Receiver Servicing” 
—absolutely FREE! It’s a valuable lesson. Study it— 
keep it—use it—without obligation ! And with it 1*11 
send my 64-page, illustrated book, “Win Rich Rewards 
in Radio,’* FREE. It describes many fascinating jobs 
in Radio, tells how N.R.I. trains you at home in spare 
time, how you get practical experience with SIX KITS 
OF RADIO PARTS I send. 

The “Sample” Lesson will show you why the easy-to- 
grasp lessons of the N.R.I. Course have paved the 
way to good pay for hundreds of other men. I will 
send it to you without obligation. MAIL THE COUPON I 

Future for Trained Men IS Bright 
in Radio, Television, Electronics 

The Radio Repair business is booming NOW. There is 
good money fi.xing Radios in your spare time or own 
full time business. And trained Radio T»?chnicians also 
find wide-open opportunities in Polico, Aviation and 
Marine Radio, in Broadcasting, Radio Manufacturing, 
Public Address work. etc. Think of the boom coming 
when new Radios .can be made! And think of even 
greater opportunities when Television, FM, Electronics, 
can be offered to the public! Get into Radio NOW. 

Many Beginners Soon Make SS, $10 
a Week EXTRA In Spare Time 

The day you enroll I start sending EXTRA MONEY 
JOB SHEETS to help you make EXTRA money fixing 
Radios in spare time while learning. You LEARN 
Radio principles from my easy-to-grasp Lessons— 
PRACTICE what you learn by building real Radio 
Circuits with the six kits of Radio parts I send—USE 
your knowledge to make EXTRA money while getting 
ready for a good full time Radio job. 

Find Out What N.R.I. Can Do for YOU 

MAIL COUPON for Sample Lesson and FREE 64-page 
book. It’s packed with facts about opportunities for 
you. Read the details about my Course. Read letters 
from men I trained, telling what they are doing, 
earning. Just MAIL COUPON in an envelope or paste 
it on a penny postal, J. E. SMITH, President, Dept. 
5HX, National Radio Institute, Pioneer Home Study 
Radio School, Washington 9, D. C. 


SAMPLE LESSON FREE 


You Build These and Many 
Other Radio Circuits with 
6 Kits of Parts I Supply 

By the time you*vc conducted 60 sets of Experi* 
ments with Radio Parts I supply, mode hundreds 
of measurements and adjustments, you'll have had 
PRACTICAL Radio experience valuable for a good 
full or part-time Radio job! 


Ton build the StT- 
P BRHETEBODTNB 
CIRCUIT (left) con¬ 
taining a Preselector 
osctllator - mixer-first 
detector, l.f. stage, 
diode detector-a.v.c. 
stage and audiastago. 
It vrtU brInK in local 
r.nd distant stations. 
Gel the thrill of 
learning at home eve¬ 
nings in spare time 
«hile you put the set 
through fascinating 
tests! 



You build MEASUR¬ 
ING INSTRUMENT 
(right) early In Course, 
useful for Radio work 
to pick up EXTRA 
spare time money. It 
is a vacuum tubo multi¬ 
meter, measures A.C.. 
D.C., n.F. volts. D.C. 
currents, resistance, re¬ 
ceiver output. 



Rulldlnr the A.M 
SJONAL GENER¬ 
ATOR at left wiU 
give you valuable 
experience. Pro¬ 
vides amplitude- 
modulated signala 
for test and ex¬ 
perimental p u r- 
poses. 


Mail coupon for your FREE copy 
of Lesson, "Getting Acquainted 
With Receiver Servicing/* to see 
how practical it is to train for 
Radio at homo in, spare time. 
Study it—keep it—use it—without 
obligation! Tells hmv Superhetero- 
djmo Circuits work, gives hints on 
Receiver Servicing. Locating De¬ 
fects. Repair of Loudspeaker. l.P. 
Transformer. Gang Tuning Con¬ 
denser. etc. 31 illustrations. 


My Radio Course Includes 
TELEVISION • ELECTRONICS 
FREQUENCY^ODULATION 



CooD Foa Both 


64 PAGE BOOK 
SAMPLE LESSON 


mi 


Mr. I. E. Smith, President. Dept. $HX 
NATIONAL RADIO INSTITUTE, Washington 9. D. C. 

Mail me FREE, without obligation. Sample Lesson and 64-Dage book. 
*‘Wln Rich Rewards in Radio.'* (No salesman will call. Please write 
plainly.) 


Name . Age 


Address 


City 


.Zone ...... Stato 
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^I^S, a greater peacetime profit plan is coming ... to 
build new business for radio service dealers and parts 
jobbers. This plan to build more business for you is 
backed by the resources of a great and growing com¬ 
pany, with front rank engineering and production 
facilities. National Union can and does assure you . . . 

After the War, More than Before!** 

National Union Radio corporation 
Newark 2, new Jersey 


NATIONAL UNION 


RADIO AND ELECTRON TUBES 


i'fUftnmittinfi. Cathodt fvVrf/<v>/,c, St>ect\jt l^urlio^e inhes * Co*u/e*tseri ♦ Vnluutv Cfi»troi% • Photo Pitctric Celfs • Piittel I,tmiliS ♦ l ljshhii^ht liulh 
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I’LL SHOW YOU HOW TO SUCCEEDJADIO 



F, L. Sprayberry* one 
of the coMntry*! fore* 
f?o<fio Teocher*. 


NOW! 

TIME 


YOU CAN PREPARE AT HOME IN YOUR SPARE 
FOR THE AMAZING OPPORTUNITIES AHEAD IN 


RADIO— ELECTRONICS — TELEVISION 


The offer I make you here is the opportunity 
lifetime. It's your bip chance to Ket 
ready for a wonderful future in the 
swiftly expanding field of Radio- 
Electronics INCLUDING Radio.Tele- 
vision. Frequency Modulation and 
Industrial Electronics. Be wise! 
NOW’S the time to start. Opportun- 
i ahead arc tremendous! No 

previous experience is necessary. 
The Sprayborry Course starts 
■| * ripht at the bepinninp of 

‘ t'V Radio. You can't pet lost. 

H pets the various Sub¬ 
jects across in such a 
clear, simple way that 
you understand and re¬ 
member. And, you can 
master my entire course 


in your spare time. It will not interfere in 
any way with your present duties. AlonR 
with your Training, you will receive my fa¬ 
mous BUSINESS BUILDERS which will 
show you how to make some nice profits 
while learning. 

Prepares You for a Business of Your 
Own or Good Radio Job 

My training will give you the broad, funda¬ 
mental principles so necoRsary as a back¬ 
ground. no matter which branch of Radio 
you wish to 8peciali7.€ in. I make it easy for 
you to learn Radio Set Repair and Installa¬ 
tion Work. I teach you how to install and 
repair Electronic Equipment. In fact, you 11 
be a fully qualified RADIO-ELECTRONI- 
CIAN. equipped with the skill and knowl¬ 
edge to perform efficiently and to make a 
wonderful success of yourself. 


SPRAYBERRY TRAINING GIVES YOU BOTH 


TECHNtCAL KNOWLEDGE 

There’s only One right way to learn 
Radio Electronics. You must get it 
through simplified lesson study com¬ 
bined with actual “shop” practice under 
the persona! guidance of a qualified 
Radio Teacher. It’s exactly this way 
that Sprayborry trains you . . . supply¬ 
ing real Radio parts for learn-by-doing 
experience right at home. Thus, you 
learn faster, your understanding is 
clear-cut, you acquire the practical 
“know how” essential to a good-paying 
Radio job or a Radio business of your 
own. 

I’ll Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 

The vciT same Radio Parts I supply 
with your Course for gaining pre-experi¬ 
ence in Radio Repair work may be 
adapted through an exclusive Sprayborry 
wiring procedure, to serve for complete, 
fast, accurate Radio Receiver 


• SKILLED HANDS 

ods, you do not have one cent of outlay 
for manufactured Test Equipment which 
is not only expensive but scarce. 

Read What Graduate Says 
**One Job Nets About $28.00’* 

“Since last week I fixed 7 radios, all 
good-paying jobs and right now I am 
working on an amplifier system. This 
job alone will net me about S26.00. As 
long as my work keeps coming in this 
way, 1 have only one word to say and 
that is. Thanks to my Sprayberry train¬ 
ing’ and I am not afraid to boast about 
it.”—ADRIEN BENJAMIN. North Gros- 
venordale. Conn. 

'DON'T PUT IT OFF! 


Just Out! FREE! 

“How to Read Radio Diagrams 
and Symbols” 

... a ralliable new l>oi>k whlrh explains 
In simple Kndish how to read am! under¬ 
stand nny Kudio Set Uia^rum. Provides 
tho (iiiick key to attalyains any Radio 
circuit. Incliiiles trniislationa of nil Jlndlo 
symbols. Send for this KKKK book nmv, 
and alonK with U 1 will send you an¬ 
other hlu KlllTE hook descrlblnu my 
Radio-Electronic training. 


mfRUBOOKS 


RPRAYRKRRT ACADEMY OF RADIO ^ 

F. Ty. sprayberry. Pres. 

Room 2085 
1*11 cblo. Colorado 

PIOBSO rush my FREE copies of "HOW TO MAKE MONEY IN 
RADIO EI.iECTHONICa and TEI.rEVlSION.‘* and "HOW TO READ 
radio’diagrams and SYMRODS. ” 



Get the facts nbnut my training—now! Take 
the first important step toward the money¬ 
making future of your dreams. All features 
are fully explained in my big. illustrated FREE 
- CataloQ-which comes to you along with another 

trouble-.valuable FREE- book-youMI bo glad to own. 


Name . 


City . . 

Tear off this coupon, mail in envelope or paste on penny postcard. 


fihooting. 'Thus, under Sprayberry meth- Mail Coupon AT ONCE! 
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ON THE COVER 

Our cover this month illustrates the artist's idea 
of future bombing with long-trojectory flying tor¬ 
pedoes directed by rodio. Such precision-type oeriol 
bombs could be released o safe distance away 
from the target, then guided to their objectives 
with the precision of o "Kamikaze" suicide bomber^ 
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"yoo HOABABy...you and i 

AND ECHOPHONC 60 TTA DATC 
IN THC NCAR FUTURC ON THE 
CITIZENS' RADIOPHONE BAND"* 


jpC HOBSONS 


HOGARTH MAKES A DATE 

Hogarth’s date with the future embraces new pos¬ 
sibilities for Echophone. There will be Echophone 
equipment for use on the citizens* radio communica¬ 
tions service band. It Is certain to be low In price, 
high in performance and completely dependable.The 
present EC-1 covers from 550 kc. to 30 Me. on three 
bands . . . electrical bandspread on all bands . . • 
self-contained speaker . . . 115-125 volts AC or DC., 


♦Cifiiens* radio commonicofions service bond^ 460-470 recentfy proposed by the F.C.C. 


fCHOPHONE RADIO CO., 540 NORTH MICHIGAN AVE., CHICAGO 11, ILLINOIS, 
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SPRAGUE TRADING POST 

A FREE Buy-Ex(hattge-Sell Service for Radio Men 



SPRAGUE TC TUBULARS 


WILL TRADE—Transmitlint; parts frwn 
pwt-r (i-jiisformers to meters. Want Stan* 
cor transmitter. E. U Tliorrpsoti, W4KJC, 
1551 Hiaron R(i., Jacksonville 5, Fla. 

FOR SALE--4-203-.\ Taylor Tubes S^IO 
ea., 75-6F6G. 30-6DC. 25-12SI17. 25-GS1^7, 
12-GJj lubes 40% oIlT list. 100-20x20 nifd. 
150v. condensers with mounting strap 78c 
CJi. L. S. Flannery. Spring ami Silver Sts.. 
New Albany. InJ. 

WANTED—.\uto radios any quantity any 
type; also auto antennas oonreale<l or cmvl 
typo. Ronded .SerMcc. 27 W. ITOili St.. 
New Yojk 52. N. Y. 

WANTED—^Wlreless phono oscillator with 
Input for crystal pickup. llOv. A.C. Glcmi 
IMdge. 199 C, St.. Brawley. Calif. 

WILL TRADE—Transmitter eitnipment 
tubes ilK-.S29: CRP-72: CTL705A ; ItKSOT; 
lOlG: 3Ari-90CJ’l entliode ray tnlK', Need 
siK. geii.: oscillator tuho eJiecker for all 
type rultes ami other test eaulliment. K. W. 
llulllian, Box 714. .Somnierville, S. C. 

FOR SALE—Kato converter cliancliig 32v 
D.C. to llOv A.C., 60 cycle, 150 watt out¬ 
put. Almost new. U P. Johns ton & Son. 
Omio. Wise. 


The most famous, most widely used by-pass capacitors in the 
entire history of Radio. Ask for them by name! 


WANTED—Radio parts ami 76. 70I.7GT. 
2.5B8GT tubes. .Ilinmy lx>vett, 823 \V. 

Tiilrd St.. 13 Dorado. Kans. 


a Failure in a Million!^^ 


FOR SALE—New Meissner slg. splicer and 
new No. 101 Hoi Index unit for Hadlo City 
tube teeters, .tolui Compel. Jr.. 1165 Oak 
St., S.W.. Warren. Ohio. 


URGENTLY NEEDED—Rcadrito Nd. 432A 
tube tester, RCP Xo. 506C or 504C analyzer 
and other test equipment for service lab. 
Joo Kishiyama, 3305Newell, Calif. 

WANTED—Coiiimtinicatloiis type radio to 
operate on ll5v A.C. Should luve broad¬ 
cast and S\V to 25 ni.e. to be uswl over¬ 
seas as morale builder. Isl U. .lames W. 
BriiiiibauKh, Bldg. 2013, C.C. Area, Ft. 
Moiimoutli, X. J. 

FOR SALE—Xe^v and used tubes, wire, 
condensers, etc. Send for list. Anton Gon¬ 
zalez, 603 I’rosbect Ave., Bronx 53, X. Y. 

URGENTLY NEEDED—25Z5 or 25Y5 
tube. Daryl Davis, lU. 2, Box 285, 
$;abastopol, Calif. 

WANTED—O'' pm sneaker with output 
transformer and 5 prong plug In coils 
adapte<l to 360 rarinlile condenser or 
eiiiilvalent. Dallas L. Barrett. Jr,. Kent- 
fleld. Calif. 

FOR SALE OR TRADE—0 lo .5: 0 to 10 
miiliamp ntelers: Iteadrite capacity meter: 
2-0 to .'iO D.C. roltiueters and harts from 
150 radios. What do you need? Want good 
tube tester. K. H. Smith. BFD Xo. 3. 
Kenton, Ohio. 

FOR SALE OR TRADE—6G6r, GTTG. 
6B7. 6H7GT. OCTG. 6H8G. 6lv6GT/G 
tubes: General Cement Co. belts: Majestic 
parts; volirme eontrols. Want Gernsback 
manuals 3 and 5 and Magnafoniier 29 or 
30. C. B. rclers. 2935 Apple St.. Lincoln. 
Xebr. 


URGENTLY NEEDED—TOIXJT. 50LGOT 
tubes. Cash or will trad© Parts. Wayne Van 
Driest, Cedar Gro\o Wise. 

FOR SALE OR TRADE—New radio chassis 
jacks; G-l-: K.M judio; 2UU' Homex wiro: 
400' No. 14 house wire: 175' 2-wire BX 
(armored cable). .Neetl aig. gen., table 
radio; electrical abPliuiiccs or sell for cash. 
Hennai) Grossman, 5U15 Wayne Avenue. 
Phlladeliilila H, I'j. 

WILL TRADE—Phileo 41-83 less batteries 
for usable ICniin movie projector. Gerald 
Miller, Waslilngton St. flxtensloti, St. 
.Maiy's. l»a. 


WANTED—Rider manuals and books by 
Rider. )*fc. .loaeph Geviado. 013077. 
U.S.M.C., .M.N.F.O.T.l)., N.A.S.. Vero 

Bcaci). ila. 


FOR SALE—Readrlte set tester Xo. 710-A, 
has three metcis. plug with live adapters, 
test brods. F. C. Du vis, Ptpersvllle. Pa. 


URGENTLY NEEDED —Dumont 3* srope 
No. IG4E or 3' UCA No. 1550 or equiva¬ 
lent; good V-0-.\l; late model tube tester 
and 1 a 7. 105. 1H5, 1N5. 50LG and 80 
lubes, .(oscph Albriglil, 415 S, Main St., 
Tipton, Ind. 

FOR SALE—RCA ehanalyst; Jackson unl- 
vcraal oscillator; Bacon Giant units; 
Flonecr gene-motor type E; tubes, con¬ 
densers, and ladio pails. Want iiiofesslonal 
recorder with mike and aniblltler from 8 
to 3U Watts. .loliii J. Levine. G2.> ^Iain 
St.. Worcester 8. Mass. 

WANTED^—^RUlers 3. 4. 11 and up| ca¬ 
pacity tester; VTVOM ; scarce types of 
tubes; chassis holder frame and other shop 
fixtures. INeret! 1,. Sawyer. 521 Gi'lnndt 
St., Key West. Fla. 

WILL TRADE—HY-7j In original carton 
for new J1V-6I5: will pay cash for DlLF 
equlpnicni and iilgh voltage lubes. Hlchard 
Cass, 18 Shomecllirc ltd.. Newton 58. Mass. 


WANTED—Wireless phono oscillator. Guy 
P. Jcjiniiigs. 230 Wusliington Ave., Co\lne- 
Ion. Va. 

FOR SALE OR TRADE—All-ivavc oscil¬ 
lator No. OS-3, complete with Instructions. 
What liave you? Urgently need lubes. Rend 
list. Gehlen's Ha<»o Scr\ice, 74 East First 
.St., Clifton, N. J. 


WANTED—New or used radio parts and 
i-quipincnt, uIeo 78 rbiii constant speed 
motor and pickup. What have you? Edward 
Howell. Dillon. S. C. 

FOR SALE OR TRADE—Over lOO tubes 
ami adapters, transformers, radio chassis 
and other Parts. ,S. 11. Rmcltzcr. Red 
l,lon. Pa. 


FDR SALE—Weston 772 in A-1 condition. 
Want HC.\ 1.50 test oscillator VTVM in 
poor condition or Inoperative. C. W. 
Chapin. Bird Island. Minn. 

WANTED—Neon sign—''Radio Servico." 
Slate size anil price. JayCee Radio Shop. 
11613 Manstlcld St.. Detroit 27. ^Ijch. 

URGENTLY NEEDED--)177,4CT. 1N5, 

lir» and 105 liilws. Have 35Z5. 7C6. 

7B7. 1H5-2.5S. 6K7 and 76 used tubes to 
trade. Sgt. H. D. Sferra. 260th BU. Box 
401, Strother Field. Wlnftehl. Katis. 

FOR SALE OR TRADE—20.51. 2A4G, 

6H4, 38. 59. 53. 6B8. 6SD7. 11,114. 7in 
1C5. etc., new tubes. What liavo your 
Radio Electronic Shop. 085 Barrel .Are., 
Louisville 4. Ky. 

FOR SALE—New tubes In sealed -cartons 
at OP.\ list. U Stein. 456 Bedford Ave., 
Alt. Vernon, X. Y. 


WANTED—RME LF90 converter and Su¬ 
perior tu))e checker Xo. 1240. John Linin- 
gcr, 3912 Drt-xcl Drive, Tbledo. Ohio. 

FOR SALE—H.C.P. No. 803 Portable tube 
and set tester with No. 506 analyzer unit 
In cover. .Also I’hllco auillo sig. gen. or 
will exchange for Supreme 562 audolyzer. 
S. S. Rehlissel. 3957 Gouvcrneur Ave.. 
New Yoik 63. X. Y. 

FOR SALE—New tubes, send for list; also 
phono motor; ATVM for tele, testing and 
other radio Parts. .Tolm D'Alessandro. 2223 
S. Juniper St.. Philadelphia 48. Pa. 


FOR SALE—Surplus tubes, send for list; 
auto aerials: .T.F.l). adjustable ballast 
tubes types "B": 5 llis. spools .soltlerlug, 
etc.: 35 wall P..\. system, complete wUh 
speakers, microphone, steel badlcs and 
cable, either lOOv A.C. or 6v D.C. current. 
AVhal have you? Dill’s Radio Servico, 
Union, S. C. 


WANTED—Altec Lansing duplex sneaker. 
Pvt. Chas. Richter. No. 33794791. Stiuad- 
ron C-3. Smyrna Army Air Field. Smyrna, 
Tfiin. 

WILL TRADE—Triplett 1200A. multi- 
range, D.C-'A.C.. with test cords and 
batteries. Want 8 x 10 view c.amera. E. C. 
Welch. 411 N. Main, Hutchinson, Kans. 

FOR SALE OR TRADE—Day-Rad tube 
tester No. 48-381. Want Riders. VTVM 
or what have you? Hernard DePrimo. 178 
K. .\vc., Norwalk. Conn. 

FOR SALE—EC-3 comm uni cations receiver 
and Emerson iiortuble b.c. receiver. V. F. 
Knaiip. 6508 Moiitcomery Ild., Cincinnati, 
Ohio. 

0 

WILL TRADE—Riders manual abridged 
1-5. Want 10 or 11. Frank Way, 406 8. 
7th St.. Newark, N. J. 


FOR SALE OR TRADE—Clough Brengle 
3*^ oscilloscope; Thompson-Levering Wheal- 
stone bridge; 1 lo 60 hlgli speed drills; 
PolislUHl fltites ill Hoidt Index; aero chassis 
Cradle. Want Riders. Ri’.X Voltnhbaysi. 
.1r.. new tubes and other salatile tn err ban- 
<liso. Radio ami ATiisic Shop, 4520 S. 
Western Ave.. l.os .Angeles 37. Calif. 

wanted—L ong list of tubes and radio 
parts. AA^iat have you? .lames Bernonll, 
302 E. 2nd St.. Elmira. X. Y. 

FOR SALE—2-0Z4. 2-1H3. 2-12SQ7 tubes. 
Want 12J7 and 12A7. Fred Schultz. 3573 
Pincastlo. Louisville 4, Ky. 


YOUR OWN AD RUN FREE! 


This is SpraeueV special wartime adTertisinr service to help radio 
men get needed parts and equipment, or dispose of radio materials they 
do not need* Send your ad today. Write PLAINLY or PRINT—hold 
it to 40 words or less. Due to the laree number received, ads may be 
delayed a month or two, but will be published as rapidly as possible. 

Sprajfue reserves the ri^ht to reject ads which do not lit in with the 
spirit of this service. 

HARRY KALKER, Sales Manager 

-#- 


FOR SALE—^Lot of 244 tubes. Cash's 
Badio .Service, .\ Id rich, >Dnn. 

WANTED—Tube tester and mviJtl-meter. 
L. .Aubrey. 125 Flflli .\vc., Butler, Pa. 

WILL TRADE—“OSS PIillco sig. gen, bat¬ 
tery-opera te<l. for small ac-dc radio or 
what have you? S. Brzek. 1424 Venoy Rd., 
Wayne, Mick 

FOR Sale—T ransmitting ami receiving 
iihparatus. IL F. Soiillnvlek. 251 Rank 
St.. I'all River, Mass. 


WILL TRADE—Har<l-1o-gct Hibcs ami new 
electric Telaphy with taps and Instructions. 
New sPi'Wl key ami other Parts. Wluit havo 
you? Parker Rurllo Service. 418 Market 
St., T>ogaii5port. Iml. 


WANTED—Riders maminls 7 to 13: RF 
oscillator and other test equiimient. J. 
T:it)acz.vnskl. P. O. Box 99. Milwaukee 
Junction Station. Detroit. Mich. 


FOR SALE—Zenith radio nurse; G-Iv FM 
receiver: new and uscvl tiihes: 2v. farm 
radio: 32v fable model Silvertoue* DayRad 
tesfer. ac-<lc inetcis: ohms. etc. Gonma 
Electric Service. Dorchester, N. J. F. O. 
Box 38. 


FOR SALE OR TRADE—I*nfest Superior 
Speedometer inultltestcr I*^B260 or O-B 
uniineter. Want SOliG. 3.')Z5. 25Z5. I2v.. 
1H5. 35l.i6 new tubes. Ray Vlglione. 276 
Washington St.. Perth Amboy, X. J. 



Dept. RC'85, SPRAGUE PRODUCTS CO., North Adams, Mass, 

Jobbing Sedea OrganizaXion for Producia of the Sprague Electric Co. 


SPRAGUE CONDENSERS 

KOOLOHMI RESISTORS 

TM. nCGISTERED U, S. P A T E M T OFnCE 


^Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., tyhich might be exchanged through the above advertisement^ 
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i«*"RADIO 

ELECTRONICS 

(uucieii^ea^^i^ home 


fhe famous Dr. Lee DeForest super 
vised the preparation of 
OeForest’s Training 


GET © 
LOOSE-LEAF LESSONS 

DeFORKST’S TRAINING In¬ 
cludes 90 loose-leaf lessons* 
prepared under the supervi¬ 
sion of one of the world’s 
foremost Radio authorities, 
■Dr. Lee DeForest—inventor 
of the audion tube which has 
helped make modern radio 
possible... holder of over 
300 radio patents . and 
often called **Fattier of 
Radio.” 


%l044. SHOW 
MOVIES AT HOME 


FOR A BETTER OPPORTUNITY TODAY — 
PLUS A BETTER POST-WAR FUTURE 

Get into Radio and Electronics—a billion dollar OPPORTU¬ 
NITY FIELD OF today that promises such a THRILL¬ 
ING POST-WAR FUTURE. See how you may get ready 
for a GOOD JOB ... or a BUSINESS OF YOUR OWN .•. . 
BETTER PAY and HIGHER RATING in military service. 
Read how DeFOREST’S prepares you for your start in 
Radio-Electronics in your spare-time at home — easier, 
quicker because it includes BOTH *'Learn-by-Seeing*^ 
Movies and *'Learn-by-Doing” Radio Parts and Assemblies. 
You’ll find all these answers, and more, in DeFOREST’S 
big, illustrated book, ’‘VICTORY FOR YOUJ” It’s FREE. 

You Get This Exclusive 3-WAY Combina¬ 
tion of Radio Training Advontages 

You READ . . . you SEE . . you DO! (A) You get well- 
illustrated lessons prepared the modern loose-leaf way 
to help keep your training up-to-date. (B) You get real, 
practical RADIO EXPERIENCE from eight big kits of 
standard Radio parts and assemblies. (C) You get the 
Uscofal6mm. MOVIE PROJECTOR AND 12 TRAIN¬ 
ING FILMS. You S-E-E •’hidden actions” of Radio 
circuits from fascinating, easy-to-learn-from AC¬ 
TION MOVIES. You get what we think are the 
major Radio training aids—AT HOME! 

You Get EMPLOYMENT SERVICE 

DeFOREST’S Training includes an effective EM¬ 
PLOYMENT SERVICE that has long-established 
contacts with many companies employing train¬ 
ed Radio men You enjoy this valuable assist¬ 
ance once vou arc trained. DeFOREST’S Is 
affiliated with the DeVRY CORPORATION— 
well known manufacturer of Motion Picture 
Sound Equipment. 

you WORK AT HOME 
WITH PRACTICAL EQUIPMEHT 

You enjoy a “Home Laboratory.” You get valuable Radio 
experience by building modern Radio circuits that operate; 
also. “Electric Eye” devices. Light Beam Transmitter 
Public Address System, Wireless Micro¬ 
phone, etc. 133 fascinating experiments 
In all—In spare time* at home. 


Vou get the use of a genuine DeVry 16 mm, 
motion picture project<*r and films which ivrovide 
the easy to understand, highly effective modern 
visual training—a method used today to train 
better and faster In war plants and mili¬ 
tary service. Radio principles come to life! 

. ..you see electricity In action, 
electronics made CLEAR the 
EASIER DeForest way. Get 
DeForest’s BIG FREE BOOK, 
•‘VICTORY FOR YOU”—a key 
to a good pay job In the elec¬ 
tronics industry, to a business 
of your own or to better mili¬ 
tary rating and pay. Act now. 
Mall the coupon today! 

SEND FOR FREE BOOK! 


Deforests 

TRAINING INC., Chicago, III 


I 


DeFOREST’S TRAINING, INC. 

- 2535-41 N. Ashland Ave., Dept. BC-B8 
Chicago 14, Illinois, U. S. A. 

■ Please send me—FREE and WITHOUT OBLIGATION— 
illustrated book, “VICTORY FOR YOU,” showing how I 
I can prepare for Radio with your Home Movies and Labora- 
5 tory Kits. 

I Name.. 

I Address. 

I City..Zone 

I □ If under 16, check here for 


State. 

□ If a veteran of World War li. 


special hifoimation. 


check here. 
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LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER 


DOUBLE SENSITIVITY 
D. C. VOLT RANGES 
0-1.25-5^25-125-500-2500 Volts, 

at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 
0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 

0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt, 

OHM-MEGOHMS 

0-400 ohms (60 ohms center scale) 

0-50,000 ohms (300 ohms center scale) 

0-10 megohms (60,000 ohms center scale) 

DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 

-30 to -1-3, -fl5, -f29, -f43, -f55, -f69 DB 

TEMPERATURE COMPENSATED CIRCUIT FOR 
ALDCURRENT RANGES D.C.MICROAMPERES 
0-50 Microamperes, at 250 M.V. 


D. C. MILLIAMPERES 

0-1-10-100-1000 Milliamperes, at 250 M.V. 

D. C. AMPERES 

0-10 Amperes, at 250 M.V. 

OUTPUT READINGS 

Condenser in series with A.C. Volts for output 
readings, 

ATTRACTIVE COMPACT CASE 

Size: 2H“x 5)/^“x 6“ A readily portable, completely 
insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 

LONG 5 * SCALE ARC 

For greater reading accuracy on the Triplett 
RED • DOT Lifetime Guaranteed meter. 

SIMPLIFIED SWITCHING CIRCUIT 

Greater ease in changing ranges. 






Write for descriptive folder giving full technical details 


1 


ELECTRICAL INSTRUMENT CO. bluffton. omo 
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UP WITH RADIO 

ELEVISION 

and ALLIED ELECTRONICS 


Get in on the new developments in the fast expanding Radio Industry. 
Take your place in the field of Television. Make more money as a 
Modern Service Expert. Own and operate Your Own Business. Learn 
the latest Trade Secrets and Short Cuts through 




SHOP METHOD HOME TRAINING 






NATIONAL SCHOOLS 

LOS ANGELE S 37. CALIFORNIA €ST. 1 905 


MAIL OPPORTUNITY COUPON FOR 


National Schools, Dept. 8-RC 


I 

I 4000 South Figueroa Street, Los Angeles 37, California. 

I 


(Mall In envelope or paate 
on penny pod card) 


Mnll me FRF.E the two hooks mentioned In your ad. IncludlnC a sample lesson of your course. 
I Uiidvrstand ttU .snicamaii will Call on me. 


j NAME 
I ADORES 

I CITY 

I.... 


Include your aone number 


Don’t waste time I Iladio, F.M.. Video (television), ond the whole field of 
Kiectronles is changing fast. If you are in ilie radio business now you 
know what you are up against—new methods, new techniques, new equip¬ 
ment. Today you must solve XKW problems in servicing and repairing 
K.M. icccivi-rs. Tomorrow there will bo thousniids of Telcrision Iteceivers to 
handle. Hlphl after I lie war science promises >rE\V l.:ioct ionic devices for 
liouseliolil. fuclot y a ml husiness. 

THIS MEANS NEW OPPORi'UNlTY FOR YOU IF YOU ARE READY 
The thing to do is to Gl’TT HKADY. i-'lnd out about the mnrvelous new 
method of picparallon—SHOP METHOD HOME Tll.MNlNC. Fill out 
and send in the coupon now. 


Keep In Step 
With Shop Progress 

Here IS the truly modern system 
of training. It tnalehes I he 
PROGRI'SS CONST.NNTLY IIEING 
MADE in Radio. Television nnd 
Elect!onles. It Is up to date in every 
way bccuuse U rornes right from the 
husy radio tralnlni^ shops of Na- 
tioinil Schools where expertmeiiis and 
derelupnioitts aio helrrg carried on— 
where discoveries are being made all 
the time. 

It is based on real shop methods— 
0(1 the handling of real sltop Jobs. 
Only National can offer yon SHOP 
METHOD llOMi: TRAINING hc’ 
cause only National has the big busy 
shops to develop this nielhcxl. 

And it Is time tested too. National 
Schools lias been training men for 
industry, for government, for busi¬ 
ness for more than a third of a 
century. In csseaco you get at home 


—in your free lime—the very same 
kind of instruction that has helnerl 
thousands upon thousands of ambi¬ 
tious men to more pay arul greater 
opportunity—that has set thousands 
of men up in business with little or 
no capital. You owe it to yourself 
to read the t»ook. "Yoiir Future in 
lladlonirs”—sent to you 1-TlEE if 
>'Ou fill out and mail the coupon. 

Make Extra Money 
Right from the Start 
You gel ahead fast with National 
Training. Many licgiimers make gnwl 
money on the side fixing radios and 
doing service work. Yon can turn 
your knowledge into cash after the 
first few lessons. Progress Is rapid. 
You can actually SEE YOl'RRF.DF 
GET AHEAD, because the National 
Shop Method ts so sound and prac- 
lUal. 

All This Modern Electronic 
Equipment and More Comes 
to You as Part of Your 
National Course 


NATIONAL TRAINED 
MEN NOW MAKING 
THE BEST MONEY IN 
HISTORY 

The real v:ilue of National 
training shows up in the 
Quick progress our men ixisko 
on the job. .Toe Grumicli of 
Lake Hiawatha. N. J.. 
turned down a job most men 
wmdd welcoTuc. He writes: 
"My latest offer was 
$5,600.00 as radio Photo en¬ 
gineer. but I am doing well 
where I am now engaged. I 
am deeply Indebted to Na¬ 
tional." 

Ely Rereman. now on Sta¬ 
tion WOIt. told us; "My 
salary has been l)00Sted con¬ 
siderably and at the present 
time I am making over 
$3,000.00 per year, thanks to 
National Trilnlng." And 
from the far-off Hawaiian 
Islands. Wallace Choi sends 
this: “I am averaging 

$325.00 a month. I will say 
that I honestly o-vc all this 
to the excellent training I 
had at National." 

National is Proud of the 
progress graduates are mak¬ 
ing all Over the world. Read 
about their records yourself 
in the books we send you 
FREE. 


Get this 

FREE 


After the War What? 

Face realities nmv! Is the Job you're do¬ 
ing going to Iasi? What is its future and 
youts? How aic you going (O meet conditions 
ivlieji the world returns to civihud produc¬ 
tion? Theic » (10 use in foolltig youoelf. 
Radio is a IliG. SOUND. WELL EsTAU- 
LtSHED ItUSlN'I>S5>. 

There are niiilinns of sets in the Country 
that need iccomlltiodlng right now. Tlioie 
a big demand for niillioiis more that hive to 
lie built—largely hy trained men. F.M. Is 
here to slay. lU r R.\l>TO. IS ON'-V UNB 
FIELD OK ELECTROMt S. Television Is 
sure to come. Sets must be built, itistitlled. 
.serviced and repaiied. Whos going to do it? 
.Make up your iiilrnl that you arc—and at a 
great big pjufit—for years to come. 

When you hang up your uiiifonn—when 
your war Job folds U|i will you steii out 
proudly into a new Held—an essential es¬ 
tablished industry—pcrliaps itito a business 
of yo;ti o.vti? 


Lesson 


Gel a FREB 
lesson from 
Natl onal. 

Study it over 
Rt your con- 
renlenee. Sec 
for yourself 
iiow thorough, 
how sound 
and howprac- 
I leal —-yet 
ho^v amazingly easy it Is to learn and un¬ 
derstand. NO SALESMAN VHLL CALL 
ON YOU FROM NATIONAL SfllOOI^S. 
National points out the opporiuniiy— 
offers you the training and experience, 
prepares you for greater things In life. 
Rut it Is up to you to act for yourself. 
And the first stob is to fill out the 
(TouPOti and mall tt. Oct FREE lesson, 
the big Radio Rook, and then decide. 


Get the Real Experience 
Before You Tackle a Job 


Walk into a brand new job and fto 
io work with assurance—the assurance 
that comes with knowing how—that 
comes with handling the tools—with 
working with and operating actual 
electronic eQUiPment sent to you from 
the laboratories and shops of National 
Schools. There's' nothing to equal 
learning by doing. In your National 
training you build real set-i—a super¬ 
heterodyne receiver, a signal generator 
—literally scores of various electronic 
devices with your National equipment. 

Learn basic principles — FIRST 
THINGS FIRST. Get your knowledge 
and experience first hand under the 
personal guidance of seasoned, prac¬ 
tical National instructors 
working Personally with you. 
You know the very how and 
why of Radio—Television. 
Cl'c’ronics. 

Not only do you gain marvelous 
actual experience by this method 
of learnhig but you have valujtile 
eqtilbinenl you will use on the job 
111 the practice of your Piofesslon 
an electronics e.xpcrl. Mall the 
roupon and learn wtiat this uieans 
to you. 


The above pictures were made in and around 
a modern television studio- Think wlint new 
opportunity is oben to you in this great new 
field if you are ready for it. Prepare now. 
National training includes a good foundation 
in Television and F.M, Get the facts. Send 
the Coupon. 
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RCA radio-relay lowers—like those phantomed above—will leap tJie hurdle of distance in post-war television. 


€oast-fo~CQ€rsf Television 


For a long time it looked as though post-war 
television might be confined to local stations. 
Only persons within a fifty-mile radius of 
New York, for example, would see the im¬ 
portant television broadcasts fiom NBC*s 
pioneer station WNBT, atop the Empire 
State Building. 

That was because the ultra short waves 
that carry television do not bend with the 
curvature of the earth. They go in a straight 
line out to the horizon —and then keep on 
going into the sky. 

But today, television's big handicap of 
short range has been completely overcome 
—by RCA scientists and engineers. 

The radio-relatj was developed—a tower 
that ‘‘bounces” television programs to the 


... through "Radio-Relay" 


next tower 30 to 50 miles away. Through a 
network of these automatic, unattended, 
radio-relays, coast-to-coast television is 
made practical. 

This is but one more example of how 
RCA research constantly “makes things 
better.” Such research is reflected in all 
RCA products. And when you buy a tele¬ 
vision set, or radio-phonograph, or any¬ 
thing made by RCA, you enjoy a unique 
pride of ownership. For if it s an RCA you 
can be sure it is one of the finest instruments 
of its kind that science has achieved. 



C. W. H«^nsell, RCA specialist in 
transmitters and relays, is shown 
here with a radio-relay reflector 
that can “bounce** radio messages, 
radiophotos and Frequency Mod¬ 
ulation programs at the same time 
that it relays tnlevifjinnJ 


RADIO CORPORATION of AMERICA 


PIONEERS 
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THE RADIO ALARM 


• , , Postwar radio developments urgently require a device which will make 
it possible to notify owners of radio sets by means of visual or aural signals . . , 

HUGO GERNSBACK 


O WNERS of radio sets for some years past, have 
felt the urgent need for a device which would 
automatically turn on their receiver when im¬ 
portant news occurs. 

The death of President Roosevelt demonstrated the 
potential importance of such a device. Many people did 
not know of the President's death until hours after the 
news had been broadcast. In time of impending disas¬ 
trous floods, earthquakes, tornadoes, great fires, sudden 
war (such as Pearl Harbor), our radio sets should be 
equipped with a simple and sui'e device whereby it will 
be possible for a broadcast station to turn them on if 
such an emergency should arise. 

During the next few years we will have handie-talkies 
and other portable radios coming into use. These will 
not function unless they are equipped with a positive 
radio alarm. The person afield must have a means of 
knowing that he is wanted and should listen in. It is 
obvious that he cannot listen in continuously. For war 
purposes there is not such a great necessity for a radio 
alarm. When a soldier carrying a walkie-talkie, or 
handie-talkie, wants to talk to headquarters or to a 
command post, someone there listens in at all times. 
Obviously this is impossible for handie-talkies as well 
as walkie-talkies under peace conditions. 

Here then we require either a visual signal such as a 
flashing lamp, a red or other colored disk that would sud¬ 
denly appear, or a bell or buzzer. In our home radio sets 
the problem is not so very difficult, it merely requires a 
special radio pilot tube which is turned on continuously. 
Then when the alarm signal comes in the signal will trip 
the relay and the set is automatically turned on. 

The modus-overandi at the broadcast station will be 
that a special tone or musical note of a specified char¬ 
acteristic is emitted. Such a special signal will be broad¬ 
cast only during an emergency where it is of utmost 
urgency that all radio listeners shall be informed of the 
news about to be heard. There are no technical diffi¬ 
culties in all this and we have the means to do it today. 
There only remains the economic problem that the 
special pilot tube must be kept turned on—24 hours a 
day. That means a certain amount of current will be 
used right along and further that the life of such tubes— 
constantly operating for months and years—will be 


comparatively short. It also follows that such tubes or 
devices must be replaced periodically. The cost of re¬ 
placing them would not be a great burden. Most listeners 
will be willing to pay for it, because it will be their 
insurance that if news of national or international 
importance occurs, they will be informed instantly. 

When it comes to ]>ortables such as walkie-talkies, 
handie-talkies and others the problem becomes more 
complicated because these use batteries. If the batteries 
have to be kept in the circuit continuously they will soon 
wear out. Here then, we require a different type of radio 
alarm, which should draw very little or no electric cur¬ 
rent from the batteries. This problem is not insoluble 
either. We can, for instance, with good results resurrect 
the old-time coherer, which was superseded by the radio 
tube and became obsolete at that time. The coherer is a 
simple device which uses almost no current at all, except 
when electro-magnetic waves strike it and make it 
operative. The regulation coherer is not a sure device 
but the Marconi vacuum-exhausted coherer is pretty 
rugged, even against shocks. Moreover, even in Mar¬ 
coni's days it was possible to eliminate extraneous waves, 
such for instance as those created by lightning and other 
stray charges. A number of patents on such weeding-out 
circuits were taken out by the Marconi people almost a 
generation ago. It should be possible to further perfect 
the vacuum coherer and make it completely reliable 
under all circumstances. This does away with using an 
electronic tube. Practically no battery current is used 
until Ihe special signal energizes it, which trips a simple 
relay and puts the receiver into operation. 

It is quite possible that the coherer idea will be 
brought up to date in such a way that it can be used 
universally and with the efficiency of a modern radio 
tube. 

The coherer, furthermore, has a certain advantage in 
that it can be manufactured much cheaper than a radio 
tube. A simplified relay can also be manufactured at a 
very low cost today. It will be seen that by this combina¬ 
tion of an old-time device, radip may get an efficient 
alarm that works under all circumstances. 

There may be many other ideas as to how the problem 
can be solved in an equally efficacious manner, by other 
radio-electronic means (Continued on page 730) 


NiiiiiiiiiiiiiiiiiimiiiiitiiiiiHiiiiiiiiiiiiiiHinpJUiinimiM 

3Rabio ®birtj>-jfibc ^eari Sgo 

Hn ^erndbacU ^ublitation£( 


F rom the July and August 1910, issues 
of Modern Electrics : 

Tlic Gcrnsback Dctcctorium, by A. C. 

Ausfitif Jr. 

Image (Television) Transmitting De¬ 
vices. by A. C. Marlowe. 

New Receiving Condenser, by Louis 
Driggs. 

Poulsen System of Wireless Telephone, 
by C. F. El well. 

High Frequency Oscillations, by Moore 
Stuart. 

The Oscillation Transformer, by M. A. 
Deviny. 


HUGO GERNSBACK 


Founder 

Modern Electrics . 

.. .1908 

Electrical Experimenter . 

. .1913 

Radio News .. 

,..1919 

Science & Invention . 

...1920 

Radio-Craft . 

...1929 

Short-Wave Craft . 

...1930 

Wireless Association of America ... 

...1908 


Automatic Key and Aerial Switch. 
Transmitters (microphones) Using 
Flame and Liquids. 


Instrument for Measuring Condenser 
Capacities. 

Electric Violin Player. 

Railroad Wireless Communication, by 
Dr. J^ce Deforest. 

Notes on Wireless Interference, by 
Bernadotte Anderson. 

High Frequency Wave Apparatus. 

A New Wireless Telephone. 

Detector (break in) Condenser. 

A Non-Inductive Potentiometer, by 
H. W. Sccor, 

The Construction of an 80-Foot Mast, by 
L. J. Nadan Du Treil. 


Some of the farfler libraries in the country still have 
copies of Modern Electronics on file for Interested readers. 
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Radio -Electronics 

Items Interesting 


T one signals and Radfotypc apparatus 
as a means of combatting, crime were 
demonstrated at the recent visit of the 
New York State chapter of the Asso¬ 
ciated Police Communications Olhccrs to 
Schenectady, G-E reixjrted last month. 

The Radiotype equipment uses a stand¬ 
ard electromaiic typewriter applied to com¬ 
munications apparatus. In full automatic 
operation, copy is typed on a sending type¬ 
writer which perforates a tape. This tape 
is "read” by an automatic transmitting 
head which keys the electronic communica¬ 
tions unit, sending out a tone signal. This 
tone signal is sent over a radio circuit, the 
same as a voice signal. At the receiving end 
the tone is fed into an electronic unit which 
selects the proper keys on the receiving 
typewriter which prints the message. The 
G-E boys caught the tones on a magnetic 
recorder, later running the wire off again 
to actuate the receiving apparatus which 
typed out the message. ITansmission by 
■Radiotype over regular FM circuits was 
also demonstrated to the visiting police 
communications men. At the Helderberg 
mountain site of G.E., 50 police officers 
were shown a one-way demonstration of 
Radiotype when messages were sent from 
the company’s plant, about 13 miles away. 
This operated on 35.46 megacycles. The 
engineers had voice communication between 
the mountain and plant by standard FM 
emergency equipment and used the same 
equipment to transmit the Radio type. 

While no attempt was made to multiplex 
voice and Radiotype over the same carrier 
in this demonstration, the engineers ex¬ 
plained that this has already been done 
without interference on either channel. 

V^oicc communication was also demon¬ 
strated on a frequency of 161.775 megacycles 
using experimental mobile FM equipment. 
(FM voice communication by police radio 
systems have heretofore been in operation 
on frequencies between 30-40 megacycles 
and between 116-119 megacycles.) This 
new’ frequency (161.775 megacycles) is in 
that part of the radio siKCtruin which the 
Federal Communications Commission has 
proposed for new^ emergency communica¬ 
tion uses by police and fire departments, 

A car w^as equipped with 4-watt experi¬ 
mental FM radio apparatus which enabled 
the engineers in the car to talk from vari¬ 
ous parts of the Capital District to engi¬ 
neers and their guests at the G.E. trans¬ 
mitter site in the Helderberg Mountains, 
The car transmitter w^as heard at various 
distances up to 50 miles away. The channel 
from the Helderlicrgs to the car was con¬ 
ventional 30-40 megacycles equipment; the 
talk-back was on 161.775 megacycles. 


A greement for international co¬ 
operation to eliminate radio inter¬ 
ference was reached last month be¬ 
tween the American Standards As¬ 
sociation, the British Standards Institution 
and the Australian Standards Association. 

Increasing use of such electronic devices 
ns diathermy machines, which can create 
interference clear round the world, has made 
interference an international rather than a 
local problem. Electrical systems of long- 
langc aircraft, if im])ropcrly designed, can 
seriously interfere with radio reception over 
a wide pathwa}-. 

Europe has been more keenly aw'are of 
interference problems in the past than has 
the Unilcd States. Thus certain types of 
electrical apparatus manufactured here arc 
not acceptable on the other side of the 
Atlantic, due to the interference they cause. 
American cxjKtrtcrs will therefore beneht 
from ail international set of standards. 

C O-OPERATION between the various 
groups of the broadcasting industry 
was held by J. L. Fly, former FCC 
head, to be essential if prosix?ctive 
postwarr> radio users w'ere not to be scared 
off by claims and counter-claims of FM 
television, AM, and even facsimile, as to 
their respective places in the radio world. 
Speaking last month before the American 
Aiarkeling Association, he pointed out that 
the radio listener w^ould not clutter up his 
rooms wdth a variety of machines, each one 
designed to pick up a special type of emis¬ 
sion, but would want one receiver, w'lhch 
would take care of all his needs. 

Underscoring the importance of finding 
a solution to this problem, he reminded the 
radio group of the heavy plant investment 
and heavier operating costs faced by the 
industry in pushing new broadcasting de¬ 
velopments. "What wmII the broadcaster use 
for money,” he asked, “if at the same time 
he if dividing his own audience into halves 
or even into thirds?” A single unified service 
will enable the broadcaster to serve a con¬ 
tinuing audience without competing with 
himself, Mr. Fly said. 


M aintenance of present radio 

receivers will take precedence over 
production of new sets in the allot¬ 
ment of new radio tubes, the War 
Production Board stated last month. When 
new tubes are made in quantity, strict 
priority will be given to repairmen for the 
purpose of keeping existing radios in serv¬ 
ice, over manufacturers w'ho would use 
them in new^ receivers. 

WPB officials suggested that authoriza¬ 
tion of 4,000,000 civilian radio tubes per 
month might soon be forthcoming, but 
were silent as to just how soon that might 
be. 

Army spokesmen reported that cancel¬ 
lations of military tube orders w'ere being 
made in small numbers, and stated that the 
Army's present stockpile was now being 
re-examined and might jXJssibly reveal 
stocks which would make further cancel¬ 
lations ixissible. 

According to WPB estimates, it w'ill take 
an average of 1^ tubes i>er set to put the 
“silent 9%” of America's receivers back 
into action. Thus the first million tubes 
w-ould restore 660,000 sets, where the same 
number w'ould spread over only 200,000 
five-tube, and a smaller number of larger 
new receivers. 

F m allocations were fixed be¬ 
tween 88 and 106 megacycles by. the 
Federal Communications Commission 
on June 27. Twenty of these channels, 
between 88 and 92 megacycles, arc reserved 
for non-commercial educational FM sta¬ 
tions. 

Six channels arc assigned to television, 
one between 44 and 50 megacycles, three 
bctw'cen 54 and 72 and two between 76 and 
88. Amateurs w'ill occupy the frequencies 
between 50 and 54 megacycles allotcd to 
them by the Commission early in the year. 
This wdll continue the old “5-meter band” 
which formerly ran from 56 to 60 mega¬ 
cycles. 

The remaining space in the, spectrum be¬ 
tween 44 ana 108 megacycles was allotcd as 
(Coitiitiucd on page 730) 
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Monthly Review 

to the TechniciatL^ 


T elevision will appear as an cxccu^ 

tivc force in the ix)Stwar world, holding 
large companies together and permit' 
— ting a closcr-knit management than is 
now possible, rej^rted International Busi¬ 
ness Machines last month, announcing its 
intention of providing television relay 
facilities on a common carrier basis for 
business use. 

With the help of television, a chain store 
with branches in all parts of the country 
could maintain a daily or hourly checkup 
on receipts, inventories, sales, etc. All the 
bookkeeping could be handled in a central 
office. Such organizations as railroads, with 
their widely-scattered equipment and cen* 
tralized organization, would also benefit 
greatly by the use of television. 

F rance will move to present her public 
with high-definition television at the ear¬ 
liest possible moment, according to a 
report released last month by Interna¬ 
tional Telegraph and Telephone Co. A cable 
from their French associate states that the 
Administration plans to order experimental 
equipment in 1945, with the object of setting 
up television standards in about a year. 

The French Broadcasting Administration 
considers that tlie jniblic will insist on a 
television service having a quality as com¬ 
parable as possible to the movies—according 
to the cablegram—and feels bound to make 
such service available at the earliest possible 
moment. Exi>criments will be made on both 
750- and 1,000-line images. Low-power 
transmitters will be ordered to enable field 
tests on 150, 600 and 1.500 megacycles. 
Meanwhile, the pre-war Eiffel Tower sta¬ 
tion w'Oiking on 455 lines wdlh 30 kw peak 
power will temporarily resume operation 
in order to build up experience in studio 
teclinique which is now lacking. 

A PHANTOM regiment of radio¬ 
men and cryptographers was re¬ 
sponsible for the sui)cr-cfficient 
communications service which was 
a determining factor in the invasion of 
France, a last month’s report from Paris 
reveals. 

The mixed British and American comple¬ 
ment of the regiment were divided into pa¬ 
trols and accompanied all units, thus making 
communications from all parts of the front 
a continuous process and cutting out the 
traditional delay in movement of informa¬ 
tion from frontline companies to command 
headquarters. 

Effectiveness of the regiment was in¬ 
creased fiy the system of coding. This was 
handled with a special coding machine, in¬ 
vention of a British signal officer. The 
*^codcr” scrambled the messages at one end 
and a duplicate machine unscrambled tliem 
at the other. Messages handled througli this 
system were unbreakable, as code symbols 
were used only once. 

The name “Phantom” was no war cor¬ 
respondent’s dream. Men of the regiment 
wore a black patch with a white “P” on their 
right sleeves. The youngest of all types of 
regiments, they set a proud record, casu¬ 
alties in the European invasion amounting 
to over 50% of their total strength. 
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D ealers interviewed by McCalFs 
Magazine expressed opinions differ¬ 
ing in many instances from those of 
the nation’s customers, according to 
a survey whose results were announced last 
month. 

Better radio furniture for the postwar 
radio is the first requisite for sales, accord¬ 
ing to the 376 dealers interviewed. The 
three most popular models will be the 
table radio, the console combination and 
tlie table combination, not necessarily in 
that order. Dealers saw no future for the 
console radio without phonograph, and sug¬ 
gested that manufacturers would be well- 
advised to discontinue the model. 

Among console radios, the type in which 
the record player pulls out was the favorite, 
with 253 votes out of 329, tlie remainder 
of the 376 dealers not voting. The “lift 
top” was next, with only 40 votes, while 
ihc tilting front type and the combination 
in which the top must he lifted to get at 
cither radio or phonograph split only 36 
votes between them. 

The question of brand loyalty raised in 
consumer surveys also appeared among 
dealers. While the majority stated that 
they expected lo carry the same brand as 
pre-war, most of llicm had reservations.* 
It was pointed out that in radio, far more 
than in other electrical appliances, new 
names had a habit of springing up and 
dominating the market for a few years, 
before giving way to another or fading out 
entirely. 

On only one thing the dealers were in 
agreement—the assured future of FM. 


M ultiplex telegraphy, long 

familiar on wire circuits, will now 
si>ecd up transmission by radio 
while cutting errors to the zero 
level, according to a report released last 
month by the Radio Corporation of 
America. 

By means of si>ccially designed equip¬ 
ment which employs what is known in the 
industry as “time division multiplex tele¬ 
graph” principles, the equipment can handle 
488 words per minute inward and outward 
simultaneously, corrcsiKuidin^ to eight 
channels each way with an individual chan¬ 
nel speed of 61 words per minute. The 
equipment also i)Crmits operation of four 
or two channels instead of eight channels, 
when desired. 

All eight channels may be utilized for 
two-way communication with one distant 
station. Alternatively, they may be set up 
in such a way that four channels with a 
total capacity of 244 words per minute 
can he oixrrated in both directions simul¬ 
taneously between two different stations, 
with automatic retransmission of one or 
more of the channels to a third station. 

Moreover, printing mechanism incor¬ 
porated in t’nc system accomplishes .the 
feat of making the circuit virtually error- 
proof, despite its high si>cc<l. Let any letter 
be mutilated or garbled in transmission and 
a warning bell rings under the receiving 
printer. At the same instant, in lieu of the 
mutilated character, a maltcsc cross ap- 
l>ears to mark the exact spot of the error 
and facilitate correction. In other words, 
no error can get through directly to the 
message blank. 

Another bell, of noticeably different 
pitch, is oi>cratcd by means of a ■ switch 
similar to a telephone dial. With it the 
receiving operator. can pass a number of 
stock phrases for service instruction to 
the other end of the circuit, thereby saving 
channel operating time. 

The printer is completely automatic and, 
in conjunction with the multiplex mechan¬ 
ism, the system functions with a minimum 
(Coniiiiucd on page 730) 
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TELEVISION a,i ,k, SERVICEMAN 


ONE OUT OF EVERY TEN RADIO 
SERVICEMEN ARE COMPETENT AT 
THE PRESENT TIME TO REPAIR OR 
INSTALL TELEVISION RECEIVERS. 

MANY AMERICAN CITIZENS EX¬ 
PECT TO PURCHASE, NOT ONE TELE¬ 
VISION RECEIVER FOR THE HOME 
BUT THREE OR FOUR MODELS, IN¬ 
CLUDING PINT-SIZED EDITIONS FOR 
BEDROOM AND GUEST ROOM USAGE. 

T hese headlines arc startling in their 
implications. Sucli an excellent job has 
been accomplished in selling television 
to the public that, at the end of the 
present conflict, clamoring for television in 
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the home will be loud and consistent on the 
part of the American populace. All of which 
adds up to the inescapable conclusion that 
radiomen had better burn the midnight oil 
XOW in an attempt to master the intri¬ 
cacies of television for home consumption. 

Starting point in the discussion of postwar 
television servicing problems is erection of 
the television antennae. Basically speaking, 
the antenna must be light weight and cjc- 
trcmely compact. This is especially neces¬ 
sary where residents dwell in crowded 
apartment houses. In order to assure maxi- 
nnim reception /rom a number of local tele¬ 
vision transmitters, it may be necessary to 
install an array of television antennae, each 
one in the best position for a local video 
sender. More to the point, there is the prob¬ 
lem of the transluission line which connects 
tlie receiver and antennae proper. 

The difficulty which exists in regard to 
the transmission line is that the material of 
\yhich this line must l)c com]X)sed is rela¬ 
tively expensive. It is necessary to use be¬ 
tween 70 and 85 feet of highly-spccial co¬ 
axial cable for this purpose and. at the pres¬ 
ent inoment, the cost to the serviceman is 
high indeed, witli little prospect of a price 
deduction. 

Unfortunately for the radioman, nearby 
buildings or steel structures cause echoes 
whicli impart a ghost-like ciuality to the tele¬ 
vised image. See Figs. I and 2. There is 
no method of eliminating this extremely 
undesirable trait, ^^orc to the point, any 
metal object on or near the house roof top 
causes trouble with respect to the cjuality of 
the visual image. 


From the preceding it can be seen install¬ 
ing a television antenna is a two-man affair. 
One member of the servicing duet must be 
parked at the receiver, making continual 
adjustments, while his partner in crime is 
constantly changing the antennae to insure 
as perfect reception as seems possible to ob¬ 
tain. Communication between the duet will 
probably be handled b}- a pair of handy- 
talkies. Xot unnaturally this procedure may 
i cc|utrc hours and the customer will have to 
pay at an hourly labor rate sufficient to 
cover the services of both individuals. It 
can readily be observed that not more than 
two, or possibly three such installations, 
can lx? completed tlirougli the course of a 
.‘service-shop day. .AM of which leads to the 
inescapable conclusion that a charge of 
from 850-00 to 880.00 may have to be made 
for the antennae inslallaiioii alone. 

The next problem on the television serv¬ 
iceman’s listiiig of visual headaches is the 
question of the size of the image to be re¬ 
ceived in the home. So far. considerable 
experimentation with both 12 and 20 inch 
tubes have not produced too satisfactory 
results. 

It is necessary to mount these tubes ver¬ 
tically, which again makes it imperative to 
use a mirror. A 64-carat dilemma results 
because the viewer s eye has to cope with a 
double image, one from the glass surface 
itself, and one from the silver. This condi¬ 
tion can he partially remedied by utilizing 
surface silver mirrors but such items are 
expensive, delicate and tarnish with the 
greatest of case. 

.According to television cxi)erimentcrs, 
(Continued on page 727) 


Fig. i, fop—How reflections from buildings or cliffs form a '*ghosf.*' Fig. 2, corner—Appear¬ 
ance of a ghost on the screen. Fig. 3—How the DuMont retractable tube goes into its cabinet. 
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Photos Courtesy General Electric Co. 

A—Checking flash-welding machine. B—Operational check on photoelectric relay. C—Servicing Thy-mo-trol drive in wire enamelling system*. 



FACTORY RADIOMEN 


Electronic equipment in ‘the postwar fac¬ 
tory will require maintenance. The radio 
repairman is the logical one for the job. 

- By E. A. WITTEN- 


W ITH the increase in production of 
electronic equipment only awaiting 
the end of hostilities—the radio 
tcclinician invariably will enter 
the held of industrial electronics. This 
branch of the radio industry differs from 
coniinunication work especially in the type 
of personnel available for routine servic¬ 
ing. Here lies an opportunity. The indus¬ 
trial electronics field is rapidly expanding, 
and with the advent of V-J day, will really 
make strides. The many advances made 
during the war arc a good indication of 
what can be done, and what will be done. 
Kadar, electronic computing gunsight, di¬ 
electric heating, intrusion alarms, magnetic 
recording and FM are only a few of the 
many ideas citlicr new or accelerated since 
that black day in 1941. There arc still to be 
added to that list many ideas that cannot 
be spoken of—\ et. 

The range of industrial electronics e.\- 
tends from apparatus similar to standard 
communications equipment at one end, to 
the large pumped ignitron and multi-anode 
tanks rectifying thousands of kilowatts. 
Even in the best designed equipment, there 
are always tubes tliat burn out, leads that 
break from vibration, and fuses that blow. 
The most difficult problem the niainifactnr- 
er faces in the acceptance of electronic con¬ 
trol, is the job of servicing and maintenance. 
In the average industrial plant, according 
to a leading industrial electronic engineer*, 
“there is rarely anyone from the chief en¬ 
gineer or plant electrician on down wdio had 
studied any electrical theory, or knew 
anything about electronics beyond the twdst- 


• W. D. Cockrell. General Electric Co. 
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ing of the dial of his home radio, until a 
year or so ago.^' 

The manufacturer who has an cx-ham in 
his organization is indeed fortunate. If not, 
he has to go out and hire the services of 
some local radio man wlio has studied in¬ 
dustrial electronics. At otlier times, it is 
necessary for the electrical department’s 
staff to appoint one of their employees a 
one-man technical staff. He would have 
to learn through n school, or teach himself, 
the intricacies of electronics. He must know 
this in order to know how to service the 
equipment intelligently. Instruction books 
furnislicd with the apparatus have been im¬ 
proved lately, hut at present industrial elec¬ 
tronics devices arc not made in large quan¬ 
tities and the preparation of c.vpensive in¬ 
struction books cannot be justified if the 
equipment is to be built at a price at which 
it can be sold. It will eventually come down 
to this: The manufacturer of cloth, candy, 
furniture or even dia]>cr pins will have to 
employ an electronic technician as part of 
his permanent staff. The cost of hiring a 
local radioman for an hour or two when¬ 
ever Ins equipment should lircak down, 
w'ould be prohibitive in terms of factory 
man-hours lost. It is far cheaper for the 
manufacturer to have on his staff a trained 
trouble-shooter, ready for all emergencies. 
That docs not imply that the particular 
equipment will break down every day, nor 
does it intimate that troubles will all be 
big ones, but it docs require the services of 
the technician to knozv where the fuse is 
that has blowm, or the tube is defective, or 
the wire that is broken. 

The ordinary devices that one would ex¬ 
pect in the average nianufactiiring ]>lant, 


such as prccii>itators or smoke detectors, 
photoelectric door oi>cncrs. or many spe¬ 
cialized devices peculiar to that manufac¬ 
turer’s tyi)c of work, are fertile fields for 
the radioman. 

The average tcclinician, with a small 
amount of study of the apparatus and a 
glance at the schematic, can plunge rigiit 
in and get the machine working as well as 
before. Here the fellow that can do a quick 
job, and a good job, will maintain his po¬ 
sition and the prestige of tlic radio art as a 
whole. 

Now the average radio man has a ques¬ 
tion to ask. With wliat type of equipment 
will I work? What will I have to install 
and service? In tlie many factories whicli 
compose our American industry be will find 
four classes of devices. The first includes 
the various forms of electronic comnuniica- 
tion equipment, as useful in the plant as 
elsewhere. In addition, there are three dis¬ 
tinct classes of industrial electronic devices 
covering a wide range of uses. 

INDUSTRIAL COMMUNICATIONS 

Electronic communication equipment u.scd 
in industry is nothing more than the ordi¬ 
nary radio- and audio-frequency appara¬ 
tus that has been adapted by the industry for 
its own needs. It includes interphone sys¬ 
tems. public address equipment (“plant 
broadcasters”), and carrier-current ojx^ra- 
tion both for coniniunication and for relay¬ 
ing. Such old friends as tlic vacuum-tube 
voltmeter, the oscilloscope, and the signal 
generator arc in constant use here. The 
applications may be vastly different and in 
some cases may seem strange and unusual. 

The radio service* man, working on new 
and at first unfamiliar units such as pre¬ 
cipitators and smoke detectors, finds sud¬ 
denly they are only tlic same circuits he 
has long worked with in tlie radio shop, 
but with modified applications. Then it be¬ 
comes a simple matter to familiarize him¬ 
self with any modification or version of 
these. The situation in this case can be 
reasonal)ly compared to the serviceman who 
finds himself confronted with a new type 
of receiving set, television or FM. 

(Continued on parfc 711) 
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A comparison of present-day short-trajectory bombing methods with future bombing, 


using' long<irange 


radio-controlled aerial torpedoes. 


COVER FEATURE Radlo Robot PlaHC 


O NE of the most startling possibilities 
in future air warfare appears to be 
the development of radio-controlled 
robot airplanes that can accompany 
heavy, long-range bombers to their distant 
objectives. Large bombers, despite their 
numerous gun stations and hcav^' arma¬ 
ment, are always vulnerable to numerically 
superior and faster enemy fighter aircraft 
because they arc of themselves slower and 


By LOUIS BRUCHISS 

more cumbersome. Fighter aircraft cannot 
accompany them on distant missions because 
their normal fuel capacity is limited. 

As part of the bomb load, these huge 
flying fortresses could each carry a num¬ 
ber of tiny radio-controlled planes. These 
miniature planes would have folding wings 
so that they could be stowed away in the 
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fuselage of the larger mother ship, the ro¬ 
bot planes being staggered to fit the least 
possible interference into the faired-away 
interior. They would have small and inex¬ 
pensive engines of the required output, fed 
from fuel tanks of rather small capacity, 
since their radius and duration of action 
would be intentionally limited. They will 
carry a gyro pilot, controlled by robot 
mechanism set by radio impulses transmit¬ 
ted from the mother plane, as well as several 
bombs and smoke-screen gas tanks. The 
bombs could be detonated by radio. 

In no branch of aerial warfare has tliere 
been any weapon exhibiting the versatile 
possibilities that these radio robot planes in¬ 
corporate. They could be hung upon spe¬ 
cial hooks within the fuselage and the crew 
could lower them through the fuselage 
doors, open and lock the wings, start the 
engine, check the radio control, and release 
them for free but controlled flight within the 
visual range of the radio control operators. 
Carrying their tiineablc bomb load, they 
could be directed into formations of enemy 
aircraft to create havoc among them, and di¬ 
vert and prevent attacks upon the bombers 
themselves. They could be sent into enemy 
ground objectives with more accuracy and 
with less danger to the bombers than any 
precision-aimed free bomb drops. They 
(Couttnued on page 733 ) 

CONSTRUCTION OF RADIO TORPEDO 

I—High explosive charge. 2—Detonator and 
fuse. 3—Firing pin. 4—Radio control space. 
5—High-powered gas engine. 6 —Radio aerial. 
7—3-blade propeller. 8—Gas tank. 9—Gear. 
10—Propeller hub. 11—Shaft. 12—Propeller 
head. 13—Exhaust pipe. 14—Rear antenna. 

15—Filling plug. 16—Tail. 17—Wing. 
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New Ideas In 


RECEIVERS 


By FRED SHUNAMAN 


T hree revolutionary new receivers are 
ready for the postwar world. Each of 
these will use combinations of prin¬ 
ciples not heretofore employed in radio 
reception, and will achieve results not at¬ 
tained in pre-w’ar receivers. One of these 
new radios will be of si>€cial interest to the 
broadcast listener who prefers easy pushbut¬ 
ton tuning/The second will make its ap¬ 
peal mainly to the long-and-short-wave 
listener and the third to the commercial 
operator. All contain ideas demanding the 
attention of ixjstwaf set designers. 

Pusbliutton tuning problems were at¬ 
tacked by John D. Reid, Jr., designer of 
the first receiver, photographs of which 
are seen on this page. It was developed 
for the Croslcy Coriwration, and after be¬ 
ing kept “on ice” a couple of years, was 
described and demonstrated at last win¬ 
ter’s I.R.E. meeting at New York. 

One button is required for each station 
in present pushbutton receivers. As sta¬ 
tions arc distributed at 10-Kc intervals from 
550 to 1600 Kc, more than a hundred but¬ 
tons would be required to tune them all. 
This is imiiractical, so the usual receiver 
has a half-dozen buttons to tune in “fa¬ 
vorite” stations, and dci)ends on dial tun¬ 
ing for the rest. 

The Reid superheterodyne has twenty 
buttons, in two sets of ten, with which all 
the stations in the band can be tuned m. 
The first set of ten buttons sets the an¬ 
tenna input circuit roughly in the middle 
of a band 100 Kc wide, the ten steps cov¬ 
ering from 500 to 1500 Kc, while its oscil¬ 
lator circuit produces not one, but a band 
of intermediate frequencies 100 Kc wide, 
covering all the stations in any one 100-Kc 
step. The second set of buttons covers 100 
Kc in 10-Kc steps. To receive a station on 
650 Kc, it is therefore necessary to press 
button 5 in the first row and 6 in- the 
second row. (Sec Eig. 1). For a station 
at 1150, buttons 11 and 5 would be pressed. 

A DOUBLE SUPERHETERODYNE 

This action requires two successive super¬ 
heterodyne circuits. The first oscillator 
ranges from 4600 to 5600 Kc in 100-Kc 
stei)S. A broadly-tuned I.F. circuit permits 
a 100-Kc band of frequencies to pass wdth 
approximately constant amplitude. 

A unique feature distinguishes this super¬ 
heterodyne from any hitherto produced. Not 
one, but a number of inlermcdiate fre¬ 
quencies are passed througli the first I.F. 
to tlic .second mixer circuit. If the LF. for 
a 650-Kc station is 4050 (4700-650) that 
for 640 Kc would be 4060, and for a 660-Kc 
broadcaster, 4040. Each of the allotted fre¬ 
quencies between 600 and 700 beats with 


the 4700-Kc oscil¬ 
lator to produce I.F.’s 
from 4010 to 4100, 
in 10-Kc steps. The 
100-Kc I.F. trans¬ 
formers pass all these 
signals to the second 
mixer circuit at sub¬ 
stantially the same 
level. 

The second oscil¬ 
lator is variable in 
10-Kc steps. It is 
tuned from 4210 to 
4300 Kc with its ten 
pushbuttons. A fre¬ 
quency can thus be 
selected which will 
produce a 10-Kc beat 
with any one of the 
ten I.F. signals com¬ 
ing through on the 
100-Kc channel. The Under-chassis view 

second I F. circuits 

arc tuned to 200 Kc with a sharpness de¬ 
pendent only on the degree of fidelity re¬ 
quired, and the signal is then fed to a con¬ 
ventional detector and audio system. For the 
650-Kc signal, which would come through 
the first I.F. channel at 4050 Kc. the second 
oscillator would be set at 4250 to produce 
the second I.F. at 200 Kc. 

As may l>e seen from the block diagram. 
Fig. 1, the oscillator buttons are ganged 
with the input tuning circuits. When a but¬ 
ton in the first row is pressed, a tap on 
the large inductance (sec photograph) tunes 
the set roughly into the correct hundred- 
kilocyclc range. Each button in the second 
row controls a small trimmer capacitor 
to bring the input circuit to c.xactly the 
frequency of the station being received. 

An interesting point is that the ganged 
controls on the second section w'ork in op¬ 
posite directions. This is due to the invert¬ 
ing effect of a first oscillator frequency 
higher than the fundamental. Since the 
I.R’s produced by the 4700-Kc oscillator 
frequency range from 4010 at 690 to 4100 
at 600 kc, tlic second oscillator has to 
be tuned 10 Kc low'cr for each ten-kilocycle 
increase in the received signal. At the same 
lime the input circuit is tuned 10 Kc higher 
by the trimmer condensers across the pri¬ 
mary inductance. 

Since 21 oscillator adjustments must be 
made, there is a considerable alignment 
problem. Crystal control w-ould obviate this. 

A crystal circuit for the receiver has been 
worked out hy Mr. A. A. Leonard of North 
American Philips, but so far has not been 
tried in practise. 


of double superheterodyne.receiver. 

The oscillator and intermediate frequen¬ 
cies are chosen to eliminate many troul)lcs 
of the standard siiperhet. The high first 
I.F. discourages image interference. The 
two oscillator ranges arc selected to avoid 
interfering beats or harmonics. By making 
tlic first I.F. at least twice tlic highest fre¬ 
quency to be received, and the second I F. 
less than half the lowest, spurious beats 
with broadcast stations arc also eliminated. 
These precautions cut out the “birdies” 
which are a source of trouble in many su- 
perhets, and result in a very quiet receiver. 

Another factor makes for a trouble-free 
set. Since the input and output circuits of 
all the high-frequency stages are tuned to 
(Continued on page 722) 
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Fig. I, left—Block dia¬ 
gram of the radio. 
Buttons are set for 
650 Kc, as indicated 
by the dashed lines. 

Right—A front view 
of the now receiver. 
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NEW AUTOMATIC 
RADIO COMPASS 

- By J. M. LEE and FRED W. HEDEN- 


A S the curtain of censorship is lift¬ 
ed on the radio and electronic equip¬ 
ment rcsi>onsible for much of our 
success in this war, it will be a little 
difficult for many to realize that most of 
these instruments were developed in com¬ 
paratively short periods of time. 

One of these instruments is the Fairchild 
SCR-269-F, which in its early stages was 
the first aerial radio compass to operate 
from the storage battery of a plane. An in¬ 
dispensable navigation instrument in the 
Army’s B-26s and the PBM Martin Fly¬ 
ing Boats, this automatic radio compass is 
adaptable to almost any type of plane. As 
a matter of fact, probably not one of our 
bombers or trans|K)rt planes leaves its base 
without two of these radio compasses in¬ 
stalled. 

The equipment is basically a radio re¬ 
ceiver, requiring 17 tubes, and using a 
superhctcrodyjie circuit with additional cir¬ 
cuits necessary for radio compass opera¬ 
tion. The radio covers a frequency range of 


200 to 1750 Kc, with three bands calibrated 
in kilocycles as follows: Band 1: 200 to 
410 Kc; Band 2: 410 to 850 Kc; Band 3, 
850 to 1750 Kc. 

Designed for remote control operation, 
the SCR-269-F allows for dual or single 
control operation. Two remote controls are 
provided for dual control installations and, 
although only one remote control functions 
at a time, control may be readily switched 
from One to the other. No switching is 
necessary in onc-rcmote-control installa¬ 
tions, since the one radio control box has 
control at all times. 

Optimum performance is provided with 
a non-directional antenna of approximately 
0.25-mctcr effective height and 50-|.i|.if 
capacitance. However, the non-dircctional 
antenna size is not critical, and satisfactory 
operation is possible over a wide range of 
sizes. Vertical rod antennas and T-type 
wire antennas supported by stub masts 
have also proved satisfactory. 


With a suitable non-directional (vertical) 
antenna, one or two headsets, a 14- or 28- 
volt direct current supply, a IJS-volt 400 
cycle power supply, and necessary inter¬ 
connecting wiring, this aerial radio com¬ 
pass is a complete unit capable of pro¬ 
viding: (a) automatic bearing indication 
of the direction of arrival of radio fre¬ 
quency energy, and simultaneous aural re¬ 
ception of modulated or unmodulated radio- 
frequency energy using a non-dircctional 
antenna; (c) aural reception of modulated 
or unmodulated radio-frequency energy 
using a loop antenna; and. (d) aural-null 
directional indications of the arrival of 
modulated or unmodulated radio frequency 
energy using a loop antenna. 

The circuit (shown in Fig. 1) consists 
of a low-impedance loop, LP-21-F; a tuned 
stage of loop amplification; means of shift¬ 
ing the phase of the loop amplifier output 
through 90 degrees (phaser) ; a balanced 
modulator circuit which is coujTlcd to the 
receiver antenna stage; a 48-cycle audio 
oscillator for modulation of the loop volt¬ 
ages; two tuned RF amplifier stages; a 
mixer; an RF oscillator; two 142.5-Kc 
intermediate-frequency amplifier stages; a 
stage combining the functions of 2nd de¬ 
tector, A VC, and 1st audio amplifier; an 
audio output amplifier; a compass output 
amplifier which is tuned to 48 cycles per 
second, the compass modulating frequency; 
a diode suppressor circuit which limits the 
compass output voltage to the loop director 
circuit with negative pulses from the audio 
oscillator circuit; and two switching tubes 
(loop control) which direct the rotation of 
the loop in response to the phase relation 



Fig. I — Complete 
diagram of the SCR- 
269-F, with block 
diagram depictions 
of control boxes and 
relay banks- Im¬ 
portant points are 
described in the text. 
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existing between the compass output* voltage 
and the negative pulses supplied by the audio 
oscillator rectifier. 

Control of the entire equipment is effected 
at the radio control box (BC-434-F). The 
controlling position in dual control installa¬ 
tions depends upon the position of a relay 
(BK-22-F) which switches control from 
one box to the other. Two primary power 
sources arc required for the operation of 
this equipment: a 14- or 28-volt D.C. supply 
for operation of the ON-OFF relay and 
control circuits; and a 400-cyclc per second. 
115-voIt A.C. supply to provide operating 
power for the balance of the equipment. 

A series-tuned trap (IF) in the input 
circuits of the antenna stage insures high 
IF-rejection. Two tuned R.F. stages will 
give uniform A VC action and good selec¬ 
tivity. 

In order to reduce noise when tlic band- 
switch motor is operated, a relay (RE-6) 
is employed. Its circuit is such that, as soon 
as the band-change switch is operated, the 
audio output is shorted completely while 
the motor is running. Another relay 
(RE-12), operated by grounding a Ijinding 
post on the receiver panel, is used for pro¬ 
viding a connection between a winding on 
the powder transformer and the second LF. 
tube suppressor grid to provide aural re¬ 
ception of CW signals. 

Since there is a sufficient amount of 400- 
cycle component in this circuit, the signal 
in the second IF tube may be modulated 
by this frequency to produce a tone in the 
headphones for CW reception. In addition 
to the binding post on the front panel, a 
(Continued on page 738) 



Components of the three-band automatic aerial radio compass. 1—Loop (includes housing 
and mounting). 2—Radio compass unit. 3—Control boxes (two for dual operation, identi¬ 
cal). 4_P|lot's indicator. 5—Navigator's indicator. 6—Relay. 7—Charts (two for dual 
operation). 8—Loop dehydrator. 9—Dehydrator base. 10—Cord. M—Cord with two conduit 
elbows. 12—rCoupling. 13—Plug (loop power circuits to connector panel). 14—Plug (one for 
each bearing indicator to connector panel). 15—Plug (compass unit to connector panel). 


































































































































































































































































MICROWAVES 

PART II—GENERATION OF MICROWAVES 

- By CAPTAIN EUGENE F. SKINNER* - 


F undamentals governing the use 

of microwaves, and operation and ap¬ 
plications of tiic Klystron have been pre¬ 
sented in previous articles, fn addition 
to Klystron tubes, there are oilier types 
of tubes and circuits which are used at 
microwave frequencies. Two of the most im¬ 
portant arc the Barkhausen-Kurz circuits 
and the Magnetron circuits. 

While the Barkhausen-Kurz oscillator is 
largely an experimental one and is not wide¬ 
ly used in actual microwave applications, it 
is as basic a circuit for microwaves as the 
Hartley oscillator is for ordinary frequen¬ 
cies, and an understanding of how it works 
will give the amateur and the experimenter 
a better background for their work. 






- PLATE PLANE 




- GRID PLANE 


ELECTRON path 
CATHODEPLANE 
Fig. I—Electron paths in a B-K oscillator. 


Barkhausen and Kurz discovered a new 
type of oscillator in 1920. It is also known 
as the B-K, retarding field, or positive-grid 
oscillator. This tyi>e of oscillator has been 
used to generate ultra-high frequencies and 
microwaves up to a few centimeters in 
length, and works on principles which are 
relatively simple when considered qualita¬ 
tively. Exact mathematical treatment is very 
difficult and does not lend itself to a better 
understanding of the operation of the tube, 
so will not be touched on here. 

Basically the tube itself consists of a single 
straight wire filament surrounded by a cylin¬ 
drical grill and plate. The grid may be of 
parallel wires, or it may be of a number 
of wires twisted into a helical shape. The 


PLATE plane 
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Fig. 2-a, left—Electron path, grid going posi¬ 
tive. 2-b—Same, grid going negative. 


plate itself is merely a cylindrical tube. This 
tube is a triodc with the elements specially 
arranged. 

For producing oscillations in this type of 
lube, the grid is positive instead of nega¬ 
tive. The plate, instead of being positive, 
is usually slightly more negative than the 
filament, but may be at the same potential. 
Electrons from the filament arc accelerated 
toward the grid by its positive potential, 
most of them passing through the meshes, 
and entering the field between the grid and 
the plate, where they, being negative, arc 
repelled by the negative or relatively nega- 

♦Hq. AAF, Office Asst. Chief of Air Staff. 
Training Aids Division. 


live plate. They stop, reverse direction, and 
then accelerate back toward the positive 
grid, which attracts them. Again, most of 
them pass through the grid, enter the field 
between the filament and grid, where they 
are again repelled, this time by the filament 
itself. They stop, and together with the new 
elections which arc leaving the filament at 
that instant, start toward, then through the 
grid again. Each time that the electrons pass 
through the grid, some of them arc lost to 
it. Those which continue to oscillate back 
and forth return to the grid each successive 
time with lower energy', and move a short¬ 
er distance away from it. Eventually the 
electron strikes the grid and is lost. This 
grid operates at a high temperature, and 
necessarily has to withstand high power dis¬ 
sipation. Grid failure "is the most common 
cause of failure of this type of tube. The 
path of the average electron is sjiown in 
Fig. 1. 

If ah A.C. voltage that has a period ap¬ 
proximately equal to the electron transit 
time from tlic cathode to the plate is super- 
itnjK)sed on the positive grid source, it is pos¬ 
sible to cither extract energy from the D.C. 
source, or give energy to it. Figs. 2-a and 



Fig. 3—Complete Barkhausen-Kurz circuit. 

2-b show typical paths of electrons for two 
conditions: Fig. 2-a shows an average path 
when the clcctrohs start from the filament 
at an instant that the applied A.C on the 
grid is going positive, therefore making the 
grid more positive than it normally would 
be, and Fig. 2-b shows an average path 
when tlie electrons start from the filament 
at which this applied voltage is going neg¬ 
ative. 

If the grid is more positive than nor¬ 
mal, the electron is sped up. As the elec¬ 
tron approaches the plate, the A.C. voltage 
on the grid reverses, and the grid is less 
negative, causing the electron to slow down 
less on its rctutrn trip. In a trip like this, 
it is possible that the electron will strike the 
plate, but if it docs not, it returns to the 
grid or cathode. As the electron has been 
sped up during its entire trip, it returns to 
the cathode with an appreciably increased 
velocity, and tlic energy with wliich it 
strikes the cathode must have been obtained 
from the A.C. source applied to the grid. If 
the electron starts a trip when the A.C. 
voltage is decreasing, the electron is con¬ 
stantly slowed down rather than sped up, 
and after making several decreasing oscil¬ 
lations, it comes to rest on the grid. In this 
case, energy is given up to the A.C. source 
rather than taken from it. Electrons will 
be leaving the filament during every instant 
of the cycle of the A.C. voltage, but as the 
energy taken from the A.C. source during 
one-half cycle is approximately equal to 
the energy given up to the A.C. source 

RADIO 


during the first "trip^^ of the electrons dur¬ 
ing the second-half of the cycle, and these 
latter electrons make several trips, giving 
up energy during each, there is a net gain 
of energy by the A.C. source on the grid. 

It ha* been shown theoretically how D.C. 
energy can be converted into A.C. energy. 
Since the requirement for sustaining os¬ 
cillations is that more energy be given to the 
tuned circuit than is taken from it, a tuned 
circuit may be connected to this triode be¬ 
tween the grid and plate. Oscillations down 
to about ten centimeters wave length may 
be obtained, but generally the efficiency is 
very low, and the maximum power output 
is about 10 waits. Figure 3 shows a circuit 
of the type described. Similar oscillator 



Fig. 4—Magnetron oscillator, basic circuit. 

circuits may be obtained by connecting tlie 
tuned circuit between the grid and cathode 
or the plate and cathode. In constructing this 
circuit the c.xtcrnal circuit should be a 
Lecher-wire system plus the other compo¬ 
nents shown ill the circuit diagram. This 
makes it very simple for the experimenter, 
as the only component that lie needs that 
he connot easily construct is the tube. In 
fact, the B-K circuits arc the only ones lie 
can work with at present. Fairly high fre¬ 
quencies can be obtained with certain types 
of standard triodcs having 'cylindrical 
grids and plates, in purely experimental cir¬ 
cuits where power output is not a consid¬ 
eration. Other microwave circuits depend 
on special tubes which will not be ob¬ 
tainable by the civilian experimenter for 
some time. 

As the condenser shown in Figure 3 is 
moved along the two parallel wires from 
the tube, the wave length of the oscilla¬ 
tions will slowly increase, suddenly drop, 
then increase again. This is known as the 
Gill-Morcll effect, and shows that the 
external circuit obviously influences the os¬ 
cillations inside the tube. 

Probably the most important type of tube 
in present-day microwave applications is the 
magnetron. Basically, the magnetron con¬ 
sists of a plate in the form of a cylinder, a 
filament that runs axially through tlic cylin¬ 
drical plate, and the poles of a strong niag- 



a b c d e 


Fig. 5—Electron paths In a magnetron tube. 

net so placed that the lines of magnetic 
force also run axially through the cylinder, 
as shown in Figure 4. With no magnetic 
field, the electrons travel from the fila¬ 
ment to the plate without interference, but 
when a magnetic field is applied, these patlis 
become curved, increasing in curvature with 
the increasing magnetic strength, until a 
cutoff point is reached. At this point, the 
electrons just graze the cylinder, and re¬ 
turn to the cathode. With a still .greater 
increase in magnetic field, the electrons 
travel a much shorter patli, and miss the 
cathode completely. 

At the cutoff point, the plate current drops 
to practically zero, and past cutoff point, it 
docs become zero. Typical electron paths 
arc shown in Fig. 5. Most often in prac¬ 
tical applications the plate is split into two 
or more segments as shown in Fig. 6. 
In this type of circuit the tuned circuit be- 
(Continued on page 725) 
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Electronic Metronome. Tuning condensers are the trimmers In center 

of chassis. 

ELECTRONIC 


An under-chassis view of the Instrument. Control In center Is fhe 
D. P. D. T. switch. Terminal strips help make a. systematic layout 
and a neat wiring job. 



METRONOME 


T his electronic metronome will be 
found very handy for all students of 
music, especially now when it is almost 
impossible to buy an ordinary metrev 
nomc. It works on the principle of the multi¬ 
vibrator, in that it distorts the wave shape 
to produce a multitude of harmonics. 

A multivibrator is essentially a two-stage 
resistance-coupled audio amplifier with the 
second stage coupled back to the first. By 



Fig. I—Fundamental circuit of the device. 


natural discharge rate of the resistor-con¬ 
denser combinations, and if necessary can be 
calculated by the formula: l/(RgC + 
R'gC') cycles per second. Rg, C, and R'g 
and C arc the blocking condensers and grid 
resistors of the first and second tubes rc- 
si)cctivclv. 

The 6j7 is connected also as an ordinary 
grid-tickler type radio-frequency oscillator, 
with one exception. The lower end of the 
grid coil returns to ground* througli a high 
resistance. When, as part of the multi¬ 
vibrator, the 6J7 is conducting, it oscillates 
at a broadcast frequency, determined by Li 
and Cl. Pulses of R.F. are thus sent out 
at the multivibrator frequency. 

The coil Li, Lc, is an ordinary broadcast 
antenna coil; the low-iini)cdance aerial 
winding is Ls, the grid-tickler winding. If 
this type of coil is unobtainable, you can 
wind your own, on a coil form inches 
in diameter. Wind 90 to 110 turns of No. 
28 wire on this. The grid-tickler is com- 
lK)scd of fifteen to twenty turns of No. 30 
or 32 wire. This should function satisfac¬ 
torily with the two trimmer condensers in 
parallel, which serve as the tuning conden¬ 
ser, Cl, for the R.F. oscillator. No antenna 


is necessary, as there is sufficient radiation 
from this coil. 

The multi-vibrator frequency range is 
much greater than can he obtained with a 
metronome. With the values shown in the 
schematic (Fig. 2) it is possible to obtain 
a beat ns slow as twenty per minute. By 
switching in the ,01 condensers, the com¬ 
plete audio spectrum can be covered. 

When the .01 condensers arc thrown in 
the circuit, you have a code practice oscil¬ 
lator that is different. A key can be inserted 
between the cathode and ground, and any 
dcsirctl tone can be obtained by varying the 
3-megohm potentiometer. 

Any suitable type tubes can be used in 
place of the 6J7 and 6C5. A 6A7 would be 
particularly suitable, a& you can use the 
plate and the No. 4 grid as the R.F. oscil¬ 
lator and the No. I grid for the multi¬ 
vibrator control. A type 76 works very 
nicely in conjunction with a 6A7. 

Operation of the metronome is simple. 
Just turn it on, tune it on your radio like 
a wireless phono oscillator, adjust it to the 
desired beat, and your radio will click out the 
(Coniimicd on page 732) 


varying the size of tlie coupling condensers 
and grid resistors, oscillations—varying in 
frequency from the supersonic range to one 
or so per minute—can be produced. This in¬ 
strument is so constructed that two fre¬ 
quency ranges are available, one in the 
range required for a metronome; the other 
suitable for a code practise oscillator. 

The principle may be easily understood 
from Fig, 1. On the metronome range, 
audio output from the 6J7 is fed to the 
6C5 grid. The 6C5 output is fed through a 
0.5 mfcl, coupling condenser back to the 6J7 
grid through a condenser of equal size. 
Variable 3-mcgohm grid resistors are 
provided. The frequency depends on the 


Fig. 2—The metro¬ 
nome Includes a multi¬ 
vibrator and an oscil¬ 
lator. It can be ad¬ 
justed for widely 
different frequencies 
and even acts as a 
code oscillator. For 
high er frequencies, the 
0.1 condensers may be 
replaced by smaller 
(.01) units. 
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Parasitic Oscillations 

PART II —GETTING RID OF THE SQUEALS 


By Staff Sct. DEAN STOCKETT EDMONDS, JR. 


H AVTN'G determined the size of tlic 
set, the number of stages, and the 
tubes, we may now approach di¬ 
rectly the pi oblein of keeping para- 
sitics out of these stages. We have de¬ 
scribed what form these parasitics take—a 
stage or a cascade of stages on one fre¬ 
quency acting as a tuned-plate-luncd grid 
oscillator because of the presence of suffi¬ 
cient Needhack. Such oscillation is termed 
parasitic because it uses jwwcr supplied to 
the tubes for amplifying pur])oses to gen¬ 
erate a spurious signal. 

Throughout this article mention has been 
made of feedback paths and of si)ccific in- 
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Fig. 2—Simplest type of decoupling filter. 


formation on their elimination. It is now 
time to sec exactly where these feedback 
paths lie and what circuits and construction 
methods arc effective in breaking them up. 
Any amateur who has read considerably in 
an attempt to find a cure for his oscillating 
receiver is familiar with the usual sugges¬ 
tions : keep the hot R.F. and ground leads 
short; keep the wiring close to the chassis; 
and use plenty of shielding. Some designers 
admit that shielding is not the panacea 
for all parasitic troubles, but most fail to 
describe other cures. Let it be said here 
that short leads are absolutely essential for 
proper oj^eration and stability, and the 
chassis layout shoiikl be made with this 
idea foremost in the designer’s mind. Keep¬ 
ing w'iring close to the chassis is a good 
idea, although not essential for parasitic 
elimination, and the right amount of the 
right kind of shielding is very necessary. 
But there arc three outstanding points that 
determine the freedom of an R.F. or I.F. 
amplifier from parasitics and that excel all 
other^s in importance. Tlicse are the actual 
design of the stage, tlie placement of the 
parts and the grounding. 

Looking first at the problem of design, 
it is necessary to understand what may 
constitute a feedback path before circuits 
may be drawn up to disrupt such paths. 



Fig. 3—Stable Intermediate frequency stage. 


Here wc find that R.F. can find its way 
along almost ajiything. .Any circuit which 
is common to more than one stage, even 
though it is supposed to be at ground po¬ 
tential for R.F, and as such is heavily by- 
I>asscd, is a i)Otcntial feedback path. Thus 
common screen-supply circuits, the 
supply, the A.V.C. line, and even the 
chassis itself may be R.F, carriers, even 
though theoretically all R.F. is shorted out 
of them and it may be almost iinix>ssible 


to detect any at these places with meters. 

Since mctci s and calculations are of little 
use (unless the scope of the average ex¬ 
perimenter is lar cxcecde<l) in determining 
where a tccdback path or paths may lie, 
the only solution is to regard every con¬ 
ducting line common to any two or more 
stages (including the chassis) as an R.F. 
coupling between those stages and to treat 
it as such. 

The first step in receiver design then 
should l)c obvious—as few circuits as |X)S- 
sible should be made common to two or 
more stages. The A.V.C. and lines, 

and of course the chassis, will have to 
remain common circuits and be dealt with 
accordingly. Such atrocities as common 
screen supply circuits (often used to save 
a few resistors and condensers) arc totally 
inuiccessary and can contribute an unbe¬ 
lievable amount towards parasitic troubles. 
Receivers that display a hopeless condition 
of self-oscillation have been cured almost 
magically by getting rid of the common 
screen supply and substituting individual 
dropping resistors and by-pass condensers 
lor each tube. It should be possible to 
eliminate all circuits common to several 
tubes except tliosc mentioned above—the 
A.V.C. line, the '‘B-(-” line, and the chassis. 
1 lie latter can be dealt witli by proper 
grounding of circuit elements to it and 



Fig, 4—An improved screen resistor circuit. 


actually grounding it as directly as possible. 

\\ here a short, low resistance connection 
10 earth is impossible, a .01 mfd. paper 
condenser connected from the chassis to 
tlic power line will usually he of great help, 
and may prove downright essential in A.C- 
D.C. sets.' In the latter case, if one side 
of the power line is connected directly to 
the chassis, a paper condenser from the 
‘liot” side of the line to the chassis will 
usually be necessary to eliminate signals 
entering the receiver through the line, since 
in these sets the isolation that a power 
transformer provides is absent. As to the 
“B-j-** and ‘*A.V.C.’' lines, by-passing both 
lines by paper condensers is "essential (the 
clcctrolytics in the power supply are not 
good R.F. by-passes and should on no 
account be relied on to by-pass the 
line for R.F.), but successfuL prevention 
of their oi>crating as R.F. feedback paths 
depends on individual • decoupling from 
them into each stage. We may take an 
I.F. stage ns an example and show how 
filters may be applied. 

A decoupling filter consists basically of 
a resistor in series with the line followed 
by a by-pass condenser. Time con.stant 
of this RC combination depends directly 
on the values of R and C (Fig. 2) and 


may therefore be chosen to reject all sig¬ 
nals above a given frequency. Since the 
A.V.C. and B-f- lines arc D.C lines and 
any A.C. coini)oncnt present on them is 
unwanted, theoretically the R and C of 
decoupling filters in these circuits could be 
infinitely large, but they arc limited by 
practical considerations. In the first place, 
a resistor in series witli the to a 

tube drops the voltage to that tube, which 
we don’t want. ]^aj)cr condensers are bulky; 



so there is a physical limitation there. Volt¬ 
age regulation in the A.V.C. line is so 
lx>or that the leakage in a large condenser 
—even one of the pai)cr type—may cause 
intolerable loss in A.V.C. voltage. More¬ 
over, the time constant niiist be short 
enough that the grid of the tube involved 
will follow changes in signal strength with¬ 
out excessive lag. A combination which 
has proven itself foolproof in a variety 
of stages as the A.V.C. decoupling filter 
is a 250,(X)0 ohm resistor followed by a 
.01 paper by-pass. 

Tlic catlKxlc circuit of our parasitic-proof 
stage may follow the same pattern as that 
of any conventional I.F. or R.F, amplifier. 
Cathode bias, by means of the usual cath¬ 
ode resistor and by-pass condenser, is a 
tinic-tricd circuit and is to be highlj^ rec¬ 
ommended, since with this arrangement 
bias tends to adjust itself automatically to 
optimiini for' tlie existing conditions. We 
should bias only up to the optimum operat¬ 
ing conditions of the tube. Any additional 
operating bias serves only to reduce tlie 
gain. For the 6K7-6SK7 class. 300 ohms 
is about right, while 200 ohms is correct 
for the high-transconductance types. A .1 
mfd. pai)cr by-pass condenser should be 
used. 

In determining the screen dropping re¬ 
sistor for an R.F. or I.F. amplifier, wc 
may choose from a considerable range— 
30,000 to 60,000 oluiis, approximately. This 
resistor not only serves as the screen drop¬ 
ping resistor but also, with the screen by¬ 
pass, forms the decoupling filter for that 
stage. This will prevent feedback to the 
screen, provided each screen in the set is 
provided with an individual network of 
this type. Voltage divider networks for 
obtaining screen voltage are also permis¬ 
sible as long as one divider network docs 
not supply more than one stage, except in 
the case of the television pentodes 6AC7/ 
1852 and 6.\B7/18S3. These lubes display 
a sharp cutoff characteristic when the 
screen is supplied from a fixed source such 
as a voltage divider, and so in R.F, and 
1.1\ amplification* where the variable mu 
(Continued on page 736) 
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TUBE REPLACEMENTS 

Part II. Tubes Requiring Voltage and Current Changes 


P ART I of this article discussed tube re¬ 
placements in general and included a 
table of directly replaceable tubes 
• which require no circuit changes. Wliilc 
all substitutions listed are not identical in 
every, respect their characteristics arc ap¬ 
proximately the same a:s the original, so that 
table should be consulted first wlicn seek¬ 
ing a substitution lube. 

Failing to find a tube which may be di¬ 
rectly inserted, we are confronted with the 
next logical choice, a tube which has simi¬ 
lar characteristics except for its filament. 
The latter circuit is generally not difficult 
to modify for the accommodation of a dif¬ 
ferent type tube. It is only necessary to 
know whether the filaments arc wired in 
series or in parallel, and the voltage and 
current characteristics of each tube, before 
the change can be made. 

Receiving tubes arc available in a great 
many voltage and current values. Some have 
been standardized and appear more often 
than others. For example, the following 


ratings are very 

common: 

volts 

amperes 

1.4 

.05 

1.4 

.1 

2.8 

.05 

2.8 

.11 

•2.5 

.a-i.o 

6.3 

.15 

6.3 

.3 

12.6 

.15 


Tubes with similar characteristics are 
generally available in two or more of the 
above ratings, so that a simple change in 
the filament circuit makes available a dif¬ 
ferent type tube. 

The 1.4 and 2.8-volt tubes call for a D.C. 
filament source and may be operated cither 
from a battery or a power line rectifier. 
These tubes arc very critical as to fila¬ 
ment voltage and current and any changes 
involving them must be made with great 
caution. Some of them arc filament center- 
tapped so that the same tube may be op¬ 
erated with filament halves in series (2.8 
volts at .05 amp.) or in parallel (1.4 volts 
A/\ AA at .1 amp.). This is a con- 

j Y 1 [ M vcniencc when substitution 

J I I I must be made. When the 

filaments are scries-wired 
Plg^ I we connect the new tube 
to consume the same cur¬ 
rent as the other tubes, and when they arc 
parallel operated, the new tube requires the 
same voltage as the others. (Fig. 1). 


SERIES FILAMENTS 

When a high voltage (compared to each 
filament) is available, the filaments may be 
wired in series if they consume the same 
current. This is the case of the A.C.-D.C. 
set and some battery receivers. If the re¬ 
placement requires a different voltage but 
the same current, this change of voltage 
will be uniformly distributed among all 
the filaments and may represent a small 
and permissible percentage. 

For example, having a series of .15 am¬ 
pere tubes operated from a 117-volt source, 
a defective 6L5G lube may be directly re¬ 
placed by a 12J5GT. The required voltage 
is now' 6.3 more than the original circuit 
called for. but this represents only about 
5% of 117 volts and is negligible. Replace¬ 
ments of this type w'hich require no change 
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whatsoever in line-operated receivers are 
listed in Table II under “scries.” 

In the above connection, note that if in 
a special case a lower voltage supply is in 
use (such as a 25-volt source working four 
6.3-volt tubes) the percentage change when 
replacing a 6-volt with a 12-volt tube (or 
vice versa) is too high to be satisfactory. 
On the other hand if a series oP filaments 
is operated from a 220-volt source, a 50L6- 
GT/G becomes interchangeable with a 
35L6-GT/G (7% change). The latter is 
an unusual ca.se and therefore does not ap¬ 
pear in the table. 

A typical series filament circuit appears 
ir\ Fig. 2. The sum of the tube voltages 



Rg. 2 


must equal or be less than the supply, with 
the dropping resistor taking care of tlic dif¬ 
ference. Suppose trouble develops with the 
rectifier. A logical replacement is the 
50L6GT, identical except for the filament. 


*tm6T\ ] bSKJ (>SD7or ^sqjQj 




Fig. 2a 


The ncw»^ tube consumes less current, so 
that a shunt around it is required to avoid 
damage. The total voltage is also changed, 
now' being 100, so that the series resistor 
should be smaller. 


Calculations arc as follow's (Fig 2a) : 
E 117-100 

Ri = — = —^- = 57 ohms 

I .3 

E 50 

R 2 = — = - = 333 ohms 


I .15 

The power consumption of the set is not 
changed. 


S9z9Cr 5916 ntQicr 

..f$A 


Fig. 3 


Another typical circuit is shown in Fig. 3. 
Assume that the I2SQ7-GT/G must be re¬ 
placed with an available 6SQ7-GT/G. 
Since the new tube now requires more cur¬ 
rent than the original, all other tubes as 
well as the scries resistor must be shunted. 
Calculations are as follows (Fig. 3a) : 

117-102 

Ri = -= 50 ohms 

.3 

95 

Rj =-= 633 ohms 

.15 

The voltage change is seen to represent 
only a small percentage. Therefore, if the 
line cord will pass the greater filament cur¬ 
rent safely, it need not be changed in any 
way. 

If the voltage had changed by a consid¬ 
erable percentage because of the new^tube, 
it might be a good idea to shunt the line re¬ 
sistor rather than replace it to obtain the 
correct value, for tlic following reason: 

(Continued on page 732) 


TABLE II 


OriKmal 

Direct Replacement 
when filaments are in 

Original 

Direct Replacement 
when filaments are in 

Tube 

SERIES 

PARALLEL 

Tube 

SERIES 

PARALLEL 

1A5GT 


ICSGT/G 

6ST7 

12SR7GT 

6SR7GT 



1Q5GT 

6T7G 

12Q7GT 

607GT 

1A6 


1C6 

6V6GTyG 

. 6F6GT/G 

IA7GT 


IB7GT 


6K6GT/G 

IB7GT 


1A7GT 

6W7G 

12J7GT 

6J7GT 

7B7 

ICSGT/G 


lASGT 

7A7 

>1 


1T5GT 

7A8 

14B8 

TBS 

IC6 


lAfi 

II 

14J7 

7J7 

IC7G 


ID7G 

II 

14S7 

7S7 

1D7G 


1C7G 

7B6 


7C6 

1F4 


33 

7C6 

14B6 

7B6 

IQSGT/G 


lASGT 

7C7 

I4B7 

7A7 


1T5GT.G 

7B8 


7A8 

ITSGT 


ICSGT 

7G7 


7H7 

II 


IQSGT 

7H7 


7G7 

IV 

12Z3 


7J7 


7A8 

3D6 


3LF4 


TBS 

dLF4 


3D6 

7L7 


7G7 

6ASG 


6B4G 

7S7 


7A8 

6A8GT 


6D8G 

7T7 


7G7 

6ABS 


6ES 

774 


7Z4 

6AG5 


6AK5 

7Z4 


7Y4 

6AK5 


6AG5 

12A8GT 

6D8G 


6B4G 


6ASG 

12TSGT 

6LSG 


6B6G 


6T7G 

I2J7GT 

6W7G 


6C5GT/G 


6LSG 

12k7GT 

6S7G 


6D8G 

12A8G 

6A8GT 

12SR7 

6ST7 


l» 

12K8G 

6J8G 

12Z3 

IV 


6E5 


6AB5 

14A7 

7B7 


6F6GT/G 


6K6GT/G 

14B6 

1 7C6 


II 


6V6GT/G 

14B7 

1 7C7 


6J5GT/G 


6L5G 

14B8 

7A8 


6J8G 


6D8G 

14J7 

7A8 


6K6GT/G 


6F6GT/G 

14S7 

1 7A8 


11 


6V6GT/G 

33 

1 

IF4 

6K7GT 


6S7G 

35Z5GT 

40Z5 


6L5G 

I2J5GT 

6J5GT/G 

6C5GT/G 

II 

45Z5GT 


II 

40Z5GT 

35Z5GT 


607GT 


6T7G 

II 

45Z5GT 


6S7G 

I2K7GT 

I 6K7GT 

45Z5GT 

35Z5GT 


6SR7GT 

6ST7 

II 

40Z5GT 


6SS7 

1 6SK7GT/G 


1 
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NEGATIVE FEEDBACK 


Calculation and Design of Audio Feedback Circuits 


T he first part of this article deals with 
the uses and types of negative feedback 
and the effects of ordinary types of 
Feedback on power output. 

Feedback as applied to most audio fre¬ 
quency amplifiers is of the voltage type (i.e. 
no nirrait or power is fed back). This 
feedback is classified as “voltage” or “cur¬ 
rent” according as the \oltagc fed back is 
proportional to the output voltage or output 
current. ‘ Voltage” feedback is shown in 
Fig. 1-a, “current” feedback in Fig. 1-b. 




Fig. 1—The i^wo types of feedback circuits. 


The voltage fed hack is usually applied to 
the control grid (input grid or first grid) 
of the output tubes(s) or to some preceding 
portion of the signal circuit, its phase being 
such as to reduce the gain. Why is this 
feedback used at all? It may be applied 
for one or more of four reasons: 

(a) To prevent oscillation or frequency 
distoitioi> caused by positive feed¬ 
back (reaction). 

(b) To reduce wave-form distortion 
(amplitude or harmonic distortion). 

(c) To provide frequency response vari¬ 
ation as a tone control. 

(d) To reduce' the effects of an output 
load that varies with frequency. 

An example of (c) is shown in Fig. 2. 



C Q/^fS f/XfOSAJS 600ST R 0/VfS VAFUkBU TdfBlf COtfTKOl 


Fig. 2—Combined feedback and lone control. 

Now it docsn*t just mean that you apply 
some negative fccdbaclv and all the above 
happens straightaway? “Current” feedback, 
for instance, usually causes increased fre¬ 
quency distortion, especially where the dis¬ 
tortion is due to a varying output load. 
Another snag is that it is often very difficult 
to keep the feedback negative. If the phase 
of the feedback voltage is changed con¬ 
siderably, due to capacities and/or induct¬ 
ances in the feedback path, the fccdliack 
may be no longer negative; it may even be 

•Lecturer in Electro-Acoustics, Melbourne Tech¬ 
nical College (Australia). 


By J. W. STRAEDE* 


positive and strong enough to cause oscilla¬ 
tion at a very low or very high frequency 
(e.g. motor boa ting or hissing). 

A resume of the well-known mathematics 
of voltage feedback and the 'meanings of 
symbols employed will help the reader to 
understand^ 

= fraction of the output voltage that is 
fed back. 

M = gain between point to which fed back 
voltage is applied and the output (be¬ 
fore feedback is applied). 

m=i reduced gain after application of 
feedback. 

m 

0 = gain reduction factor or — 

M 

Providing there are no phase changes 
I 

then - and this fraction 0 gives 

1-f-My 

the reduction in gain. 

The same fraction, 0 is also approxi¬ 
mately equal to the ratio between the 
amounts of frequency and harmonic dis¬ 
tortion after and before application of nega¬ 
tive fecdliack. Note the “approximately” I 

AN EXAMPLE OF FEEDBACK 

Let us take an actual case: Suppose a 
6V6G output lube operating under the usual 
condition.^ has a power output of 4.0 watts 
\yith a load of 5000 olims and a harmonic 
distortion of 8%. The i>eak output voltage 
is given by 

P = FV2R, where E is the peak voltage 
and P the power in watts. 

= V2PK 
= V4 X 5000 X 2 
=200 volts. 

As the input signal required for this 
output is 12 volts (peak), the gain M is 
200 2 

given, bv -or 16-. 

12 3 

Suppose the harmonic distortion is to be 
red 11 c^ from 8% to 2%. Then a gain re¬ 
duction factor of 54 is required. 

- 1 

0 =- 

1 -f Mqi 

1 

1 -f 16|9 

.:. 16^ Qt = 3 and qt = ,18 or 18%. 

That means that at least 18% of .tiic out¬ 
put voltage is to be applied to the control 
grid—say 20% or one-fifth to he on the safe 
side. One way of doing this is to connect the 
plate of the 6V6G to the plate of the pre¬ 
ceding tube witli a resistor which has a 
value equal to four (one ]ess than five) 
times the resultant resistance of tlie pre¬ 
ceding tube, its plate load resistor and the 
grid resistor in parallel. If the preceding 
tube is a pentode with an A.C. resistance 
of approximately 2 megolims. the plate re¬ 
sistor and grid resistors each 54 megohm, 
then the resultant resistance is 2/.S megohm 
and the feedback resistor should have a 
value of 2/5 x 5 or 2 megohms. See Fig. 3. 


Ho\y will this affect the output power? 
Teclinicians generally answer this question 
pretty rapidly in one or two ways. Eitlier 
the answer is, “It won’t affect the power” 
or “As tlic effect of feedback is to reduce 
the distortion of 4 watts from 8% to 2% 
then the power at 8% distortion must be 
more than 4 watts, so feedback increases 
the usable power output.” Bo\h arc m ang. 

The limitations to power output arc the 
swinging of the output tube beyond cut-off 
or into the positive grid region, thus making 
tlie peaks of the same amplitude as before, 
so the theoretical output for a square-topped 
wave-form input signal would not be 
clianged. However square waves are not 
used in practice and cannot be reproduced 
by loud-si>eakers, nor are they handled by 
output transformers. How about a near¬ 
sine-wave of constant peak value? 

Supplying feedback reduces harmonic dis¬ 
tortion, but part of the output consists of 
this distortion, so the output is reduced also! 
Note: If the harmonic were out of phase 
with the fundamental, its removal would 
increase the effective jxiwer! More of this 
later. In practice it is found that (providing 
the tube is not run beyond cut-off or into 
grid current) the application of cither volt¬ 
age or current negative feedback, . to the 



Fig. 3—Constants for given feedback ratio. 


control-grid has a negligible effect on the 
power output. The closer the operating con¬ 
ditions are to optimum, the more negligible 
the effect. With pentode tubes there is gen¬ 
erally a very slight decrease, with triodes 
hardly a change. 

EFFECTS OF REACTIVE LOADS 

So far, all we’ve considered is a constant 
or “resistive” load. A loud-speaker has an 
impedance that varies with frequency. There 
is a fairly sharp rise of impedance around 
the bass resonant frequency and also a 
general rise in the “highs” due to the leak¬ 
age reactance of the output transformer 
and inductance of the voice coil. 

This rise of impedance causes a loss of 
power and a reduction in distortion in the 
case of a triode output tube but an increase 
in power and a big increase in distortion in 
the case of a j^ntodc. In both cases there 
is an increase in gain, so if the feedback 
fraction g. remains constant, there is an 
increase in the amoiint of feedback. This 
increased feedback has two results: First, 
there is a slight reduction in distortion due 
to the feedback itself. This effect is usually 
entirely masked by the second effect: The 
power output is decreased, not because 
there is less available (there IS less in the 
case of the triode), but because the tube is 
no longer driven to its full extent. 

At very low frequencies, the output load 
(speaker impedance) drops off rapidly, 
causing a drop in the available power and 
(Contmued on page 748) 
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POWER SUPPLY DESIGN 


T he direct current and voltage deliv¬ 
ered by the rectifier of a power supply 
includes an alternating current compo¬ 
nent. It is the duty of the filter section 
to remove this alternating current compo¬ 
nent to a degree governed by the use tliat 
the direct current is to be put to. This 
article will describe the commoner filter 
systems and tell how to calculate a filter 
system for a given requirement. 

The amount of filtering required for a 
specific purpose depends completely on the 
amount of alternating current hum per¬ 
missible in the circuit. A microphone in¬ 
put channel will require excellent filtering 
because any hum present in this stage will 
be amplified in succeeding stages. Generally 
the alternating current component cannot 
exceed .005 of the direct current voltage 
for microphone input circuits. An audio-fre¬ 
quency amplifier may tolerate between .01 
and .1 or more in the case of a class “B” 
stage. Some types of photoelectric equip¬ 
ment may tolerate 10% or even more. Cer¬ 
tain switching circuits may be operated 
with no filter at all and still function re¬ 
liably and accurately. In some eases a simple 
resistance-capacitor filter will be fully ade¬ 
quate. 

Fig«. 1 and 2 show a typical half-wave 
rectifier power supply s> stcm and a com¬ 
plete full-wave rectifier power supply. 
Above each diagi am the functions and wave 
forms and proper nomenclature is indicat¬ 
ed at each point along the filter system, 
the rectifier, and the transformer. By ref¬ 
erence to these diagrams we can pick out 
the various components of voltage, cur¬ 
rent and frequency which arc tabulated be¬ 
neath the diagrams. Because of the increas¬ 
ing impedance offered to harmonics by the 
filter and as the harmonic content of the 
wave fed into the filter is snialb if the 
filter is designed to handle the fundamental 
component of the ripple frequency it will 
suppress all harmonics, so the ripple due 
to harmonics need not be considered. 

The ripple frequency is a function of the 
supply voltage and the type of rectification 
used. A half-wave rectifier delivers a ripple 
frequency equal to the supply frequency. 
A full-wave or a bridge system of rectifi¬ 
cation delivers a ripple frequency to the 


By JAMES E. DOLAN 

filter equal to twice the supply frequency. 

The condenser input filter is of particu¬ 
lar value in low-cuncnt circuits because 
of the fact that for a low current drain 
the filter cotulcnser can supply the required 
voltage to the load during its discharging 
cycle. By the same token, the voltage output 


The complex problems of power 
supply design have in the past 
been considered loo difficult for 
ihe average cxpcrimenlcr and 
constructor. Mr. Dolan has pre¬ 
sented a simplified and very use¬ 
ful system of calculating con¬ 
stants of power supply filters. 


of tlic condenser into a low-current load 
approaclics the peak value of the impressed 
voltage delivered by the rcctihcr tube or 
tubes. 

This type of set-up is economical as far 
as transformer and rectifier costs go, but 
requires twice the filtering of a full-wave 
rectifier system if the same ripple voltage is 
to be attained in both eases. The cffcctivc- 
ness of the voltage-gaining properties of the 
condenser input liltcr decrease with an in¬ 
crease in the current drawn by the load. 
This means poor regulation. With a half- 
wave rectifier the effect on the transformer 
is such as to reduce its efficiency by sat¬ 
urating the core and secondary winding ^yith 
direct current, making for less efficient 
transformer operation. On the other hand, 
if the current drain is small and a higii 
Voltage is needed, this type of filter and rec¬ 
tifier system may be most economical and 
desirable. If a supply is desired for the high 
voltage on a cathode ray oscillograph, this 
type of circuit, will answer the purpose in 
an excellent manner; the cost of parts is 
low, the circuit is compact, and of most im¬ 
portance, the current drain is low and stable. 
Under these conditions half-wave rectifi¬ 


cation and condenser input arc not only pos¬ 
sible but advisable. 

Three types of rectifier systems arc com¬ 
monly in use for single-phase current rec¬ 
tification, (he half-wave, the full-wave, and 
tlic bridge rectifier. We may construct a 
chart to sliow the characteristics of the 
various types of rectifier systems and in¬ 
clude the data required for filter circuit 
design. Such a chart is given in Table 1: 

Table I 

Half Full 
Wave Wave Bridge 

Edc Direct current 
coniiwncnt 1.0 1.0 1,0 

Enc RMS transformer 
Voltage varies 1.11 1.11 

f. Fundamental ripple 

frequency 60 120 120 

Er Peak value of alter¬ 
nating current compo¬ 
nent of rectifier out¬ 
put variable 

factor .667 .667 

The first and most important considera¬ 
tion is the amount of alternating current 
component at the input of the filter. This is 
given in the above tal)lc and is a conse¬ 
quence of the type of rectifier used. In the 
ease of the half-wave system it is also a con¬ 
sequence of the amount of current drawn 
and the type of filtci' used. For the full- 
wave rectifier the value of the alternat¬ 
ing component is .667 of the direct cur¬ 
rent component; and for the bridge recti¬ 
fier circuit it is also .667 of the direct cur¬ 
rent component of the rectified output wave 
form. 

There are tlircc types of filter circuit to 
be considered in this discussion, the first 
being a filter consisting of only a choke and 
condenser; the second consisting of a two- 
section filter, two chokes and two con¬ 
densers ; the third, tlic resistance filter. 

In considering the first filter input con¬ 
denser, there are two important considera¬ 
tions ; the smoothing effect, and the effect of 
the condenser on the available voltage. The 
actual formulae and engineering calcula¬ 
tions involved in the calculation of the true 
effects of the input condenser are compli- 
(Continucd on page 740) 




Enc—Transformer secondary voltage, f—Frequency of supply voltage, f,—Ripple frequency. Edc—^D.C. voltage, average. lac D.C. current, 
average. Ri—load resistance. Er— peak value, fundamental component of ripple voltage, RF—ripple percentage. C Capacity (farads). 
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DETECTOR CIRCUITS 


Part I—^The Diode Detector 


A DETECTOR has been described as 
being a means of sci)arating spcecli 
or other intelligence components 
from a radio fieiiuency carrier sig¬ 
nal. Detection or “demodulation* is neces¬ 
sary for practically every type of communi¬ 
cation which utilizes a basic carrier signal 
of a frequency well above the audio scale. 

There arc several methods of separating 
the intelligence from the carrier. Each of 
these has its own particular advantages 
and disadvantages which will be discussed 
in turn. Tlie most important of these traits 
arc: Sensitivity, Fidelity, Signal handling 
capacity and Circuit loading. 

Sensitivity of a detector is its ability to 
resixind to comparatively weak signals and 
this ability is measured as the ratio of 
K.F. ’signal input to audio signal output. 

Fidelity is the ability to handle audio 
signals without discrimination against fre¬ 
quency or amplitude. Thus a high fidelity 
detector will give faithful reproduction of 
the intelligence envelope of the modulated 
signal. 

Signal handling ability of the detector 
is its ability to handle signals varying from 
inaxinium to mininium signal strength with¬ 
out deleterious effects from insufficient in¬ 
put vpltage and overloading. 

The circuit loading is the load which the 
detector circuit imi)OScs upon the preceding 
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stage. It is this factor which must often 
be carefully calculated; because a low im¬ 
pedance often means that the detector will 
draw current, and not all preceding stages 
arc designed to furnish the driving power. 

THE DIODE DETECTOR CIRCUIT 

Perhaps the simplest and most often used 
detector is the diode. This employs a tube 
having only a cathode and an^c or plate. 
Fig. I-a illustrates a typical diode detec¬ 
tor circuit as commonly employed in the re¬ 
ceivers of today. A grid and triode plate are 
included in many such tubes, but play no 
part in the detector action. Figs. 1-b-c-d 
show the sliape of the modulated input sig¬ 
nal, condenser charging voltage and diode 
current flow rcsi>ectivcl 3 \ 

The modulated signal voltage is applied 
,to the combination of L-C and hence be¬ 
tween (diode) plate and cathode of the de¬ 
tector tube. It is well-kn6wn that the 
plate attracts electrons (or draws current) 
only when it is jwsitive with respect to the 
cathode. As the input signal increases from 
zero in a positive direction, the plate is 
charged positively and electrons flow from 
the cathode, resulting in a current flow. 
This current flow passes through the load 
resistor, R, and tliere is a voltage drop 
across this resistor. The voltage across this 
resi.stor \vi.l be a replica of the positive half 
of the modulated input signal. Condenser 
Cl, will take on a charge equal to the volt¬ 
age across R which is slightly less than the 
peak voltage of the input cycle. 

On the negative portion of the input 
cycle, the plate is negative with respect to 
cathode and there will be no current flow. 
This current-flow is also prevented by the 
presence of the negative charge on the 
plate of the condenser which is connected 
to the plate through the L-C network. For 
the current to commence to flow, it is nec¬ 
essary for the peak charging voltage to 

Fig* I—Circuit of a typical diode detector. 
Fig. 2—Characteristic chart for diode tube. 
Fig. 3—Diode action at three frequencies. 
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exceed the voltage on tlie condenser for 
the voltage on tlie plate, for subsequent 
cycles will be the algebraic sum of the volt¬ 
age on the condenser and the peak charging 
voltage. 

In this manner, the effects of the R.F. 
will be removed from the output and the 
voltage across R will constantly follow the 
shape of the modulating envelope. 

For the highest detector efficiency or sen¬ 
sitivity, it is necessary that the value of R 
be made as high as practical when com¬ 
pared with the value of plate resistance. The 
ratio of R,» to R may be made from 20 to 
100 for efficiencies from 80 to 95 per cent. 

USE OF CHARACTERISTIC CURVES 

The average vacuum-tube manual will 
supply the characteristic curves of the di¬ 
ode detector when sine-wave voltages are 
applied to the input circuit with various 
(Continued on page 734) 
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PLANNING THE 
SERVICE SHOP 


^BNTRANCe 



1/1 

ROOM 


By ROBERT DIXON 


T he first step in planning a radio shop 
is to decide just where the shop is to 
be located. The beginner may set up 
in his Uitclicn or cellar, but when he 
has progressed to the point where iic is 
able to go into business in earnest, we may 
assume that he is interested in a store site. 
Getting a business started is not always a 
simple matter. Details of electric light and 
power must be handled and arrangements 
for paying rent straightened out. As part 
of planning the shop, the serviceman finds 
it necessary to plan on stretching out his 
available capital. When first starting, he 
may not have a lot of money on hand, and 
what he docs have may quickly be used up 
in buying test equipment, parts and other 
things. 

A telephone must be installed and some¬ 
one must be on hand to answer the phone 
when he goes out on a job. for otherwise 
he will be greatly limited in what he can 
do. He should have a car, particularly if 
he lives in the country. In a city—for a 
while—he may be able to get by without a 
car or truck, but it will be tough sledding. 
If he has a wife, girl friend, brother or 
someone who loves him enough to work 
for practically nothing, that person may be 
enlisted to answer the phone. Later on, he 
can hire a youngster to do the job and to 
do minor errands around the shop. 

Getting a toehold is the hardest part. 
After the ball is rolling, things won't be 
so difficult. It's like getting a stalled car 
to roll; once you gather momentum, your 
own motion helps to carry you along. 

In the beginning you may not be so 
clioosy about the location selected for the 
simple reason that you can't afford to pay 
the rent in a classier place. You may be 
content with a hole in the wall; as the 
saying goes. Small stores don’t cost so much 
to rent, but they have to be cleaned up and 
painted, all of which costs money and takes 
time. Much can be done with ambition and 
a paint brush, A bright, shining store front 
is an inducement to a customer to come in 
and find out what you have to offer. In 
these days, with servicemen off to the wars, 
any serviceman can make a good living 
because of scarcity of labor ; but when times 
again become normal there will be competi¬ 
tion of a keen nature. An attractive store 
front will help in attracting trade, and in 
bucking comjietition. The man who is able 
to sell himself and his service will be the 
successful man, while the slovenly indi¬ 
vidual who allows his shop to look like a 
junk shop will find he doesn't get as much 
business as he should. 

The windows or window if there is only 
one window, should be periodically washed 
free of dirt, so that the public can look 
into the window and sec something worth 
seeing. An old collection of defunct and 
dirty radio tubes thrown around willy-nilly 
in the window is not a good way to use 
the space. The use of appropriate window 
dressing material is of great value. If 
your finances permit it, you may rig up an 
ordinary cathode ray oscilloscope and ar¬ 
range to have a periodic.trace move across 
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the screen, which will attract plenty of at¬ 
tention. The first step in getting a cus¬ 
tomer is to attract him, and a dynamic, vi¬ 
tal window display will help. Later, too, a 
neon sign, particularly one that flashes on 
and off, will be of value. 

When you have reached the point where 
you have sufficient capital to branch out into 
a real store and wish to select a site, bear 
in mind that you want a location near con¬ 
venient transportation if possible. For ex¬ 
ample, in a city it is a great convenience to 
be located a block away from a subway 
station rather than si.x blocks away, mak¬ 
ing it easy for your customers to get to 
you and for your employees to get to ra¬ 
dio distributors. If you arc in a town, a 
location near the center of the town will 
be of greatest value. If you visualize the 
hub or center of a wheel and see the spokes 
radiating in all directions, it’s going to be 
easy tor you to get to any particular part 
of the town. If you arc at the tail end 
of town and someone calls up from the 
other side, a good deal of time and energy 
is wasted in useless traveling on service 
calls. Too often this important point is com¬ 
pletely ignored. Servicemen don’t seem to 
think niiich about where they locate, leav¬ 
ing things pretty much to chance. There 
may be some justification for this, but 
where a cljpicc presents itself the choice 
should be (other factors being equal) that 
of a central location. Just because you live 
on the far side of town, it doesn’t necessarily 
follow that your shop should be located 
there. 

In cities such as New York, where D.C. 
lines arc still used, it may be necessary to 
arrange with the power company to bring a 
special A.C. line from the street into the 
shop; and if it can’t be done- for some 
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Fig. I—Layout of a service shop planned 
for maximum efficiency in service and sales. 

reason, a location where A.C. is available 
should be chosen as an alternative. Other¬ 
wise. fussing with unsatisfactory rotary con¬ 
verters and all sorts of trouble may be ex¬ 
pected. "Most test ciiuipmcnt operates on 
A.C. and the line regulation should be fairly 
good. 

The lighting arrangements in the shop 
should be the best you can afford. In the 
beginning they may be anything but the 
best. A counter of some sort and a test 
bench will be needed. A desk and chair will 
he iCfiuircd, and a stool for the test bench. 
And that all-important gadget, the cash 
register, will come later. The beginner 
simply may not he in a position to lay out 
the money for a cash register, and a tin 
box of some sort may be used temporarily. 
Whether a tin box or a cash register is used. 

{Coniinued on page 719) 



A well-designed service bench In the shop of Mr. Roy Crooker,. Sf. Thornes, Onfario. 
945 705 







































































RADIO VOLTAGE TESTS 


May Lead to Quick Solution of Servicing Problems 


T he voltmeter is very useful in prac¬ 
tical servicinj^ of radio and electronic 
equipiiient because it permits rapid lo¬ 
calization of trouble. It may be used in 
conjunction wilb standard servicing tech¬ 
niques, sucli as stage by stage testing, but 
is a powerful servicing tool by itself. 

An experienced man may llrst familiarize 
himself with the general layout of a radio 
chassis, noting the different ty|>cs of tubes 
and their location. He may, through experi¬ 
ence, have a knowledge of the pin connec¬ 
tions of the more common tyi>es of tubes. 
;lt IS then an easy and fast procedure to put 
the negative test prod connection to the 
chassis and to rapidly shift the positive 
test prod to the various points to be 
,checked for voltage. 

A set may come in with the complaint 
^‘Mcad.'^ After tubes have been checked as 
a routine measure, the set may be tested. 
Turning the radio on and listening to it 
\eill not be worthwhile because there is 
nothing to listen to in the case of a dead 
set, unless perhaps in some cases a low 
bum. Circuit disturbance or stage-by-stage 
methods of testing may be employed to 
check the defect, but it is just as easy and 
in many cases more straight-forward to 
check the operating voltages immediately 
since they have to be tested anyhow. The 
advantage of stage-by-stage testing is that 
only the voltages in a stage suspected of 
being defective need be checked usually, 
saving time. 

Beginners don't seem to have a very 
clear idea of just what the voltage measure¬ 
ments indicate. Time and again they make 
the mistake of incorrectly connecting a 
voltmeter between plate and cathode of a 
rectifier circuit. The basic half-wave recti¬ 
fier circuit is shown in Fig. 1. To measure 
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FIG. I 

the input voltage, connect the A.C. volt¬ 
meter between points 1 and 2, assuming 
that you have an A.C. line. If the set were 
plugged in on D.C. line, a D.C. voltmeter 
of course would be used. The voltmeter 
may be a type which will read A.C. voltages 
of the order of 0-150 and the input voltage 
will usually be about 115. The output volt¬ 
age of the rectifier may be about 90 to 110 
volts D.C., depending on the circuit and 
its condition. Usually a voltage of around 
100 volts js normal. 

If the input voltage is not present, the 
trouble may be an oi)en in a switch, a defect 
in the line cord, or a poor contact or loose 
wire at the plug. If input voltage is present 
and tliat there is no output voltage, the 
trouble may be an open in C or a lo\vcr 
than normal load resistance due to exces¬ 
sive leakage in the filter condensers or a 
complete or partial short defect in the re¬ 
ceiver circuit. A D.C. voltmeter is con- 
neeted at points 3 and 4 to check the 
D.C. output voltage. 

A fundamental principle of importance in 
understanding what happens in a power sup¬ 
ply system when the load resistance is 
decreased may be better understood by 
reference to a simplified diagram. In Fig. 
2, a source of voltage has an internal po¬ 
tential El and an output potential Eo. The 
output potential appears across the load 


By JACK KING 

resistance. The internal resistance is Ri 
and the load resistance is Rl. If there is no 
current flow in Ri there can be no voltage 
drop across this resistance. The output volt¬ 
age would then be equal to the internal 
voltage of the source, which is Ei. In 
order not to have any current, the output 
resistance or load resistance Ri. would need 
to be infinite. Now let us assume that grad¬ 
ually Rl is decreased in value. .As this 



FIG. 2 


happens, a current flows in Ri and Rl due 
to the input or internal voltage Ei. De¬ 
creasing the net circuit resistance allows 
more current to flow. More current flowing 
in Rl which has a fixed resistance results 
in an increased IR drop or voltage across 
Rl and this leaves less voltage available 
for the load, since the sum of the voltage 
drops across Ri and Ru must equal 
El in accordance with Kirchoff's Voltage 
Law. 

Therefore, increasing the load on a power 
supply by decreasing the circuit resistance 
will mean that the voltages will drop. This 
drop is in the voltage across the load, while 
the internal voltage drop in the supply rises. 
Excessive leakage in the elect roly tics, a 
leal<y grid condenser in a power output tube 
stage, or any circuit defect which would 
cause a lower than normal resistance to be 
placed across the power supply B plus and 
B minus terminals will mean a decreased 
output voltage. 

The next basic circuit of importance in 
using the voltmeter for circuit analysis is 
that indicated in Fig. 3. Ri is a series re¬ 
sistance between the source and the load 
Rl, while Rs is a shunt resistance across 
the load. In order for normal voltage to 
appear across Rl wc must have normal 
resistance l)ctwccn points 3 and 5, and 4 and 
5. If the series resistance is too high or 



FIG. 3 

the shunt resistance too low, the voltage 
across Rl will be lower than normal. It 
the series resistance is too low or the 
shunt resistance too high wc may find that 
the voltage across the load is too high. 
Usually, most service troubles arc con¬ 
cerned with voltages lower than normal, 
but it is important to \isualiKC certain basic 
actions so that interpretation of meter read¬ 
ings can be more precise. 

For example, if we have an output tube 
in an A.C.-D.C. set with weak emission the 
tube cfifectivcly has a higli plate-cathode 
resistance. This means that less of a load 
will be placed on the power supply because 
of the high resistance between the plate 
and cathode and that, accordingly, there 
will be less current drawn from the supply 
and the output voltage will rise. Therefore, 
if we found a much higher than normal 
plate voltage on a tube the trouble might 
be due to a weak tube or to a much higher 
than normal bias on it. Increasing the 
amount of negative bias on the tube would 


also raise the plate-cathode resistance and 
decrease the amount of current takai by 
the tube from the B supply. 

These things arc in the subconscious 
mind of the experienced scrviccnian when 
he makes voltage measurements. The ability 
to diagnose a circuit condition accurately 
and quickly using such measurements 
tlicrcfore docs not come all at once. Time 
and practice is needed to acquire it. 

A typical output tube circuit is shown in 
Fig. 4. If there was no voltage on the 
plate of VT-2 the trouble might be that a 
breakdown had ccciirrcd in C3 or an open 
in LI. Disconnecting C3 and re-checking 
the voltage would permit determining 
whether or not it was defective. If the 
D.C, voltage rose appreciably with the 
condenser out of circuit it would be very 
likely C3 was llic trouble. If the socket 
itself is suspected, the wire to the plate 
pin could be temporarily disconnected and 
the voltage from that wire to B minus 



Fig. A —Typical pentode output tube circuit. 

checked. If the voltage was high when dis¬ 
connected and very low with the wire con¬ 
nected to the socket, the trouble might 
well be a defective socket. The socket plate 
to ground lesistancc could then be checked 
with an ohm meter, or by inspection. 

In some cases lowering of the plate- 
cathode resistance of the tube to a very 
low value because of the presence on the 
grid of a positive voltage might be re¬ 

sponsible for the trouble, A breakdown in 
Cl could cause it. Cl could be checked 
by disconnecting it and trying a new unit 
or the voltage across R2 could be tested 
with Cl first in, and then out of the cir¬ 
cuit. If it is found that a D.C. voltage 

appears across R2 with Cl in the circuit 
but not with the condenser out of the 

circuit the trouble very likely is leakage in 
Cl. The condenser would then need to be 
replaced with a good unit. If the voltage 
indication is obtained witli Cl out of the 
circuit the trouble may be a short circuit in 
the wiring or gas in the output tube. The 
output tube, if oscillating, also would run 
into grid current and a D.C. voltage would 
appear across the grid resistor. Oscillation 
indications arc usually ra.re and the trouble 
ordinarily would be a gassy tube. 
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Fig. 5—Points of voltage in a power pack. 


If voltage across the cathode resistor of 
the stage, R3, is much lower than normal, 
the trouble would likely be excessive leak¬ 
age in C2, The condenser could be removed, 
the D.C. voltage again being checked. If 
it is now much higher a new condenser is 
required. If the voltage across R3 is very 
high in value, the resistor may have opened 
up or changed value, the tube may have 
weak emission or the condenser has opened 
(Continued on page 723) 
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PRECISION is a weapon 
in MT. CARMEL, ILL. 


They use it effectively, too, these men and women who 
make up Meissner’s precision-el, for many of them have 
sons, brothers and loved ones on the battle fronts. The 
photographs on this page show a few of these pre- 
cisioneers who fight on the home front with precision 
and electronic skill as their weapons. 




He’s3 Vetersn back from active service in the Pacific, but 
he's still fighting—this time on the home front with the 
men and women of Meissner. The traditions of precision 
quality he's learning here will be a weapon he can use 
after peace. 



On the way to battle are these cartons of electronic war 
equipment. He sends them off with a smile, for he knows 
that the work of Meissner's precision-el will help bring 
his family together again soon. 


Precision is a family alfair at Meissner. Here a letter from the front lines 
affects two families, and you can. see that it's good news that will be 
reflected in the quality of their work when their rest period is over. 



He splits thousandths of an inch as he does his war job. The “know how*? 
that he and hundreds of Meissner precision-el have acquired is one more 
reason why you will be able to depend on Meissner quality after V-Day, 



'‘Step Up’' Old Receivers! 

These Meissner Ferrocart 
I. F. input and output 
transformers are getting top 
results in stepping up per¬ 
formance of old worn re¬ 
ceivers. Special powdered 
iron core permits higher “Q" 
with a resultant increase in 
selectivity and gain, now 
available for frequency 
range 127-206. Ask for num¬ 
bers 16-5728 input, 16-5730 
output. List $2.20 each. 


MEISSNER 


MANUFACTURING COMPANY • MT. CARMEL, ILL. 

ADVANCED ELECTROMC RESEARCH AND MANUFACTURE 

Export Division: S5 Warren Sl.^ New York; Cable: Simontrica 
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Save the Battery Sets 


D O you have a good four-tube battery 
I>ortable lying around collecting dust 
because you can't get batteries for 
it? Then dig it out! 

Within a few hours you can convert it 
into a four tube A.C.-D.C. set that will out¬ 
play your original portable at its i)cst. The 
job of converting it will be comparatively 
easy. Surprisingly few changes will have to 
be made. Perhaps you have been thinking, 
‘Why not build an A.C.-D.C ix>wer supply 
for it, and use the set as is. Why bother 
with the problems and worries of conver¬ 
sion?'’ The answer is that by converting 
to A.C.-D.C you will have a much better 
set and one that will compare favorably 
with any five-tube A.C.-DC. set. You can 
also get much higher undistorted output. 

The common-sense approach to the prob¬ 
lem of conversion would he to get a sche¬ 
matic of the set first. In some cases, this is 
attached to the chassis or cabinet. If that 
is not the case, the manufacturer will usual¬ 
ly supply you with one. Then armed with a 
tube manualj you can proceed to redesign the 
set. Select a suitable line-up of tubes, with 
the same characteristics as the original ones, 
but with a six- or twelve-volt filament. For 
example: the average battery portable has 
tlie following tube line-up: 1.A7, oscillator, 
1X5, I.F.. 1H5, second detector and first 
A.F.. and 1C5, output. For the 1A7 you 
could use a 6A7 or 6A8, a' 6S.‘\7, a 12A8, 
a 12SA7. a 7B8-LM or a 7Q7. Any one of 
these types would work with suitable 
changes, as they are all pentagrid convert¬ 
ers similar to the 1A7. If possible, clioosc 
a tube that has the same base as the par¬ 
ticular tube you arc replacing. The 1N5 
could be replaced bv a 6D6, 6K7, 6S7. 
6SK7, 6U7, 6E7, 7A7-LM. 7B7. 7H7, 
6SG7. 6SS7, 12K7, 12SG7, 12SIC7. 14A7/- 
12B7, 39/44, 58. 78, etc., to name just a few. 
The 1H5 can be replaced by a 6B6. 6Q7, 
6R7, 6SQ7, 6T7, 7B6-LiM, 7C6, 12Q7, 
12SQ7, or a 75, as these arc all duplex- 

♦ Staff Sergeant, United States Marine Corps 


By EARL T. HARTLINE* 

diode high-mu triodcs. The output tube can 
be chosen for its output as well as the fila¬ 
ment voltage. Tubes such as the 32L7, 
70A7, and 70L7 arc particularly adaptable, 
though there arc many others. 

With the six-volt series you do not have 
to change the socket. With the seven- and 
14-volt tubes you have to change sockets as 
well as the connections. Choose the best 
line-up in conformity with tubes you have 
available. For further substitutions, sec I. 
Queen's articles on tube substitutions in 
the July and August issues of RADIO- 
CRAFT. An example of the tube line-up 
you could use would be a 6A8, 6K7, 6Q7 
and a 25A7 with a 20-watt, 250-ohm resistor 
in scries with the filaments. A line cord with 
the 250 ohms built in would be ideal if ob¬ 
tainable. 

The output transformer should be 
changed to match the si>eakcr to the impe¬ 
dance of the new output tube. Actually, 
in many sets this will not be necessary. 

The filter choke can be a 400-ohm field 
coil from an old speaker, hut in an emer¬ 
gency, 1000-ohm, 10 watt resistors have 
been used with fairly satisfactory results. 

The two diagrams pictured show the 
original set, which was a Coronado Model 
476, and the converted set. There arc many 
models of these four tube portables which 
arc similar, and the changes will be practi¬ 
cally the same for any of them. In some 
cases, you might have an alignment job 
ahead of you due to differences in tube 
characteristics, but in many cases, you just 
have to switch the leads, put in a voltage- 
dropping filament resistor and make a few 
minor changes in the circuits. One trouble 
that you arc likely to run into is oscillation, 
due to the differences in characteristics of 
tubes. Reduction of voltages, realignment 
of I.F. transformers and changes in bias 
may have to be resorted to, to clear up 
this trouble. 


All that really is needed is a fair back¬ 
ground in radio theory (which you should 
have, or you wouldn’t l)C reading this mag¬ 
azine) and a hit of that good ol’ common 
sense. Surprisingly enough, these two vir¬ 
tues go far toward making a design engi¬ 
neer out of a mechanic. 

?? WHY NOT ?? 


Have you ever asked yourself, “Why 
can’t I have this or that gadget on a 
radio? Why aren’t programs made to 
fill such and such a need?” If so, you 
are a charter member of the Radio- 
Craft “Why Not” club. Send us your 
“Why Net’s” on all subjects—^serious or 
screwball, practical or idealistic. We 
will pay Si.00 for every one we believe 
will interest the readers of Radio-Craft, 
You can gel the idea from the “Why 
Nol’s” printed below. Send in as many 
as you like. One dollar will be paid for 
each one printed* 


Why not a law com|>elling manufacturers 
of small electric motors, lighting plants, 
heating pads and other potential static-pro¬ 
ducers to make their products non-interfer¬ 
ing or else take out radio transmitting 
licenses on them? Note well that a prece¬ 
dent ha.s been set in the enforced war-time 
registration of diathermy machines .—Elmer 
Knoson, Kansas City, Mo. 


Why not a radio which would make servic¬ 
ing easier? Have a number of small neon 
or other indicator buttons at the back of the 
cabinet, each one connected across an im¬ 
portant part of the receiver. If all indicators 
light, the set is in good order. If the set 
stops playing, and one or more indicators 
do not light, the serviceman will be able 
to locate the fault in the ]>art to which that 
indicator is connected.—7. Lindgrcn, Los 
Angeles, Calif. 

m 

Why not play some of the recordings we 
hear back'nard? They might sound bet¬ 
ter !—Ensign Jack Nelson, S.S. *'Shiloh.** 

• 

Why not provide a special frequency for 
“Soap Mcller-pramniers”? Then the 
“girls” in the kitchen could listen to their 
hearts’ content on fixed-frequency receivers 
that would never need tuning, and others 
could avoid that spot on the band .—Ensign 
Jack Nelson, S.S, *'SJiiloh.** 


Why not put all new Hams on C\V for 
six months after they get their licenses? 
Some start witli phone the day they get 
their ticket, and a year after arc unable to 
recognize their own call sent rcix?atedly to 
them at 5 words per minute .—Ensign Jack 
Nelson, S.S. Shiloh.** 

• 

Why not have all manufacturers of radios 
paste pictorial diagrams on the inside of 
the cabinet showing the tube layout? Some 
do it—why not all ?—Joseph J, Silva, 
Bridgeport, Conn. 
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Diagram of the original Coronado, and the same set after being revised to use I2-volf lubes. 
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WELDING GLASS TO METAL 



"COUIDNT 


BE DONE ".. 


hut here it is! 


If you want to have a look at the Capaci¬ 
tors and Resistors of tomorrow, step in 
and see what has been going on in the 
Sprague Engineering Laboratories (if war¬ 
time restrictions would permit!). Then it 
will be easy to understand why Sprague 
has been a FIVE TIME WINNER of the 
coveted Army-Navy **E’' Award! 

A typical example is the Sprague Electric 
Co. glass-to-metal seal. This amazing de¬ 
velopment answers the old problem of 
sealing Capacitors and Resistors against 
leaks and moisture, guarding them 


against shock—and doing it without the 
use of glass bushings or adjacent metal 
rings with ’’matched** temperature coeffi¬ 
cients of expansion. Actually, there were 
many ’'scientific’* reasons why glass could 
not be fused to metal—but Sprague not 
only proved that it could be done, but done 
economically and in tremendous quantities. 

This sort of accelerated wartime engi¬ 
neering is reflected throughout the entire 
Sprague line—and that means unsur« 
passed quality for every unit used oa 
every day radio work! 


THE TRADING POST 
CONTINUES! 


SPRAGUE PRODUCTS COMPANY, North Adams, Mass. 

(Jobbar So/#i Organiiation for Products of tho Sprague Sfectric CoJ 


Sprague*s fomoos free buy, sell, or exebartge 
odvertising service "THE SPRAGUE TRADING 
POST" oppeari on page €84 cf this issue— 
ond will continue to appear os long os war¬ 
time shortages create a need for it. Mean¬ 
while, we’ll appreciote it if you continue to 
use Sprague Capocitors and Koolohm 
Resistors—and to ask for them by name / 



CAPACITORfFOR EVERY~SERVKE, AMATEUR AND EXPERIMENTAL NEED 
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New Shortwave Converter 


V ARIOUS circuits of S.W. conver¬ 
ters in which a trioclc achieved the 
complicated process of frequency 
clianging with tlie minimum of com¬ 
ponents have appeared from time to time. 
Only one coil and one tuning condenser 
need he employed, in contrast to the usual 
method of. tuning the signal circuit and 
oscillator circuit sinniltaiieously by means 
of a ganged condenser. That such circuits 
worked, their widespread publication is 
.‘^uiheient guarantee. 


-^vvwwv^ 

50,000 


l20v+ 



OUTPUT 
(To AHIoh 
RtenveR) 


An oscillating tube generates many har¬ 
monics over and above the '‘fundamenlal” 
to which its grid or plate circuit is tuned. 
Such is the abundance of these harniouics 
that one or other of them is nearly certain 
to “bcaf’ with any incoming frcciuciicy and 
to produce a resultant frequency which can 
be passed on to the broadcast receiver. 

Many constructors lend to fight shy of 
the more elaborate forms of S.W. conver¬ 
ters, such as the types emi)loying a heptode 
or pentagrid tube. Admittedly, sucli types 
need some care in their construction, and 
there is the added cost and complication of 
two tuned circuits. Short-wave ganged con¬ 
densers are not easily had in these days, 
while the alternative—two separate short¬ 
wave tuning condensers—arc not as con¬ 
venient to liandle. 

I have been experimenting recently witli 
a heptode to determine if it was possible to 
evolve a circuit which combined the virtues 
of the more complicatcxl converter with 
none of the vices of the simpler type, and 
the figure shows the result. 

It will he noticed that the two grids 
which normally serve only the oscillator 
section of tlie frequency changer, now be¬ 
come the signal and oscillator electrodes. 
The first grid is both signal and oscillator 
grid, while the sccotid grid is the oscillator 
anocle. The output is taken from the plate 
after traversing the whole tube. The usual 
control grid, the top cap, is not used. 

It might perhaps I)c thought that we 
could apply a positive potential to the usual 
control grid, and so help the electrons along 
on their way (o the anode. Such a potential, 
however, scatters the virtual cathode and 
renders the tube inoperative. 

The coils iLsed arc of the simplest char¬ 
acter, just a 4-pin coil with the windings 
Li and L-. These are connected in the right 
direction to produce oscillalions, as of 
course the tube must oscillate all the time 
while receiving stations. The coil, Li, may 
be of 12 turns on a in. diameter form. 


By WM. NIMMONS 

spaced about ^-incli per turn and L 2 is 7 
turns of thinner wire interwound with the 
other. Other coils may I c wound for vari¬ 
ous wavebands. Regeneration condenser, 
V^Q, may be replaced by a .001 mfd. fixed 
condenser with a slight loss of efficiency. 
(J mention tliis in case anyone wishes to 
have a “onc-knob control”.) Ry controlling 
the depth of oscillation with a variable con¬ 
denser, one can obtain the utmost sensitiv¬ 
ity for stations with widely varying 
strenglli, and this is to he recommended. 
The condenser. VQ-, is the usual short¬ 
wave condenser of .0001 to .00016 mfd., and 
should have a good slow-niotion drive. 
VCi, of 50 ininfds. cai>acity, is an impor¬ 
tant adjunct, as it enables the oscillator to 
generate suitable oscillalions to beat with 


the incoming frequency, and should be 
carefully handled. In all cases it should 
be set for maximum signals. H.F'.C., the 
Iiigh-frc{|ucncy choke, should be an all- 
wave one, or a short-wave in series with a 
‘ tandard clioke, the short-wave being next 
to the plate. 

To use the converter connect up the 
aerial and ground, and join the Icail marked 
“output” to the aerial terminal of the 
hroadcast receiver. With all batteries con¬ 
nected (*‘B—” is secured through tlie 
“A—” connection when tlie same batteries 
are used for set and converter) set the 
broadcast receiver to the low-frequency end 
ol the band and then tunc on the converter. 
It may be necessary to make a few settings 
to find a spot not subject to interference 
from a strong local station. Once this has 
been found you will not need to touch the 
set .—Practical Wireless, London, England. 


More On Battery Set Conversions 

By GERALD EVANS* 


S UPPLEMENTING Mr. W. G. Eslick’s 
article on conversion of old radios from 
battery to electric operation, which gave 
Hadio-Crajt for May, 1945, a new high in 
service value, a few following brief sug¬ 
gest ions will save hours of time on some 
of the more obstinate cases. 

If a ballast tube is used, the pilot light* 
is automatically taken care of, hut if a line 
cord is used, or a power resistor, llicn con¬ 
nect a 40 or 50 qlim resistor in scries with 
the filament string, between the line re¬ 
sistance and the rectifier filament if a cord 
type is used, between the power line and the 
power resistor if a resistor inside the set is 
used. If a i)Ower resistor is used instead of 
a line cord, use 30-watt or higher rating. 
But the 40- or 50-ohni resistor need only 
be a 5-waiter. Use a 44 or 46 pilot. 

Oscillation is certain to he cxix^rienced 
on some jobs. Separate cathode resistors 
and l)y|>ass condensers on 6A8 and 6K7 
will be far more effective than resistor and 
condenser combinations in the B plus line 
of these two tubes. Even this will fail at 
times. Try every known system to stop 
oscillation, checking all wdring for errors. 
Then if it still persists, remove the first IF 
transformer from its can and change wiring 
as follows: Connect start of secondary to 
control grid, finish to AVC line. Connect 
finish of primary to plate, start to B-plus. 
Don’t make this change unless all other 
systems fail. This will stop the worst of 
them. Do not detune the IF amplifier trans¬ 
formers to stop oscillation. 

Never place the A.C. switch anywhere 
except in the chassis-to-Iiiic position. In¬ 
stalling it between the line and filament 
string will give rise to hum pickup in the 
volume control to audio grid. This is 
only true where volume control and switch 
are one unit. 

Install in the plate circuit of the 6Q7 
ttil)e two resistors in scries, 150,000 and 
100,000 ohms, latter connecting to B-plus. 
Bypass junction witli .1 or .2 mfd. con¬ 
denser. Serious hum will result if this is 
omitted, and speaker is capable of low fre¬ 
quency response^ Tlic 150.000-ohm resistor 
will substitute the .2 meg. plate resistor in 
6Q7 circuit. Much better results have been 

* Evans Radio Repair, Ola, Kansas. 


secured by changing 8 meg. grid resistor 
of the 6Q7 to .5 meg. and using a cathode 
resistor in its cathode circuit, value 4500 
ohms. B>pass with 10-infd. 25-volt con¬ 
denser if speaker is larger than 5 inches. 
Five inch or smaller, a 2 mfd. paper con¬ 
denser will do practically as well. Instead 
of .05 mf{l. condenser feeding signal to grid 
of 6Q7, try .01. nifd. The .05 mfd. will give 
serious delay action lo the audio signal, 
and can result in distortion. 

Add all filament voltages as follows: 25 
volts for 25Z5, 25L6, 43. etc., 6 volts for 
each 6.3 volt tube. Ballast or line cord 
loss to make total set line voltage add up 
to 120 volts at least, allowing 4 volts for 
pilot liglit. Try to keep total voltage be¬ 
tween 120 and 125 volts. Multiply ballast 
resistance by .3 and add result in as though 
a tube. Keeping total added voltage above 
120 volts may not seem important, but will 
after a few jobs totaling less than 120. 

Avoid the use of 1.4-volt tubes in A.C.- 
D.C. conversion unless you enjoy come¬ 
backs. Besides, they make a very poor ex¬ 
cuse for an A.C.-D.C. radio. No difference 
will be noted between the 39/44 and 6K7 
as I.F. amplifier tubes. Likewise the 43 
will practically equal the 25L6 if a good 
PM dynamic speaker is available. Bypass 
the plate of the 43 with a .006-mfd. 600- 
volt condenser, tbc 25L6 with a .01-mfd. 
(??— Editor) Never fail to change the 
output transformer. 

If the old I.F. transformers were not litz- 
wound, replace them with litz-wound types. 
If they were litz-wound, and indicate a 
difference in D-C. resistance, replace them. 
Tliere might have been a difference orig¬ 
inally in D.C. resistance of the windings, 
but on the other hand strands may have 
opened up, changing the overall D.C. re- 
ristance, and no chances can be taken in 
having to tear radio down again. 

It is not advisable to change tuned R.F. 
or oscillator coils. This is especially true 
where the oscillator section of the conden¬ 
ser gang is of the tracker type. Real track¬ 
ing iroiiblc can be encountered here. 

Use a .3- to .5-meg. resistor in grid 
circuit of output tube, for improved tone 
range, and a 3(>.000-obm resistor to screen 
of 6A8 for incrcaseil sensitivity. 
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FACTORY RADIOMEN 

(Confiiiued from page 693) 

The precautions in installing, the defects 
which need correction, and the complaints 
to be serviced will not be very different than 
those encountered in any other type of 
radio or audio equipment. 

Much industrial apparatus is siinilar to 
communications equipment in that it com¬ 
prises industrial amplifiers and oscillator 
units. This equipment includes high-fre¬ 
quency induction and dielectric heaters, ele¬ 
vator leveling equipment, diathermy ap¬ 
paratus, metal and intrusion detectors, etc.; | 
amplifiers used for si>cctrophotonictcrs, fre¬ 
quency standards and sound meters. 

Although the end use to which these units 
may be put will be new, the principles In¬ 
volved will be within the ranges with which 
the serviceman has worked previously and 
the precautions to he observed arc also typi- ! 
cal. Included with the familiar circuits will 
be found some j\c\v and unfamiliar ones 
wliich must be studied carefully. 

The radio technician who has kept up to 
date on the circuits used in electronic de¬ 
vices as well as in television and radar, 
will find himself much better prepared than 
his less* wide-awake friend. Technicians who 
understand the oi)eration of clipping, dis¬ 
criminating, scanning and pulsing circuits 
will find themselves at home. 

MORE KOVEL APPARATUS 

Control devices form a very important 
branch of the industrial electronic family. 
In tills category wc find the photoelectric 
relay, timers, and contact amplifiers em¬ 
ploying only one or two tubes. In these, 
grid rectification is used in novel ways. 
Although the devices are simple, they re¬ 
quire a new concept on the part of the 
high-frequency technician, who must think 
in terms of a single cycle rather than wave 
trains. He must also master the grid- | 
controlled gas-filled tubes, the thy ration, 
and ignitron, used for heavier control ap¬ 
plications and for supplying controlled pow¬ 
er. Control of these tubes (by shifting the | 
phase of the grid in most cases) involves 
a number of more or less complex phase- 
shifting. D.C. amplifiers, with their own 
peculiar jiroblcms, must also be mastered. 

Heavy industrial electronic equipment in¬ 
cluding large i)Owcr conversion units such 
as ignitron and tank type mcrcury-arc 
jiower rectifiers, inverters and frequency 
changers, call for some entirely new ideas. 

The rectifier—single- or multi-phase—is 
well known to every radio man. Inverters 
are low-frcquency oscillators using gas- 
filled tubes. Frequency changers are simply \ 
combinations of inverters and rectifiers. j 

To the average serviceman who is used | 
to thinking in terms of milliampcrcs, milli¬ 
watts. and microvolts, the fact that lie will 
now deal with ix>wcr rectifiers caf>ablc of 
supplying 5,000 ajiipcrcs at 600 volts, will 
conic as a shock. The power lliat can be , 
developed equals 3,000.000 watts if the high | 
voltage were short circuited. 

The radioman interested in such ap¬ 
paratus would do well to obtain a good 
training in this field. It facilities arc ayail- 
ahle through central station or [)owcr utility 
sources, so much the better. 

Eventually the majority of jobs done in 
industry will be accomi>lislicd by electron¬ 
ically operated or controlled machines as 
many simpler tasks aic being done today. 
Tasks such as counting, sorting, inspecting, 
synchronizing, and regulating are already 
tiie duties of the electron either direcllv or 
indirectl)'. The up-to-date radio man can 
make these i>ay off. 
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Write for This 
Important New 
CONCORD 
Presentation 

“Sound Equipment”—ready now—a new 
up-to-the-minute Concord folder illustrat¬ 
ing and describing our complete line of 
Amplifiers, Intercoms and Recorders 
AVAILABLE FOR IMMEDIATE SHIP¬ 
MENT. 

Anjplifiers^tznging in output ratings of 
17 watts to 7 5 watts A.C.—also 6-volt 
units with and without built-in phono¬ 
graph. Complete listing of speakers, 
microphones and essential equipment also 
included. 

Jutercomtnt4nicatton Systems —master and 
sub-station combinations for every pur¬ 
pose from 2 to 100 stations. Push button 
control, universal operation, “busy sig¬ 
nal** and “call waiting light” features. 
Recording Equipment —professional type 
for microphone recording, radio record¬ 
ing, transcriptions, public address. 
Engineering Service —Our engineering 
service is at your command, without charge, 
to answer any and all “Sound Equipment** 
questions. 

Mail the coupon below for your copy 
of “Sound Equipment** now. 

iTTfrrTri 


RRDia coRPonnTiaH 

I^c4a^eUe!RicutioQo^^ 

CHICAGO 7, ILL. ATLANTA 3, GA. 
901 W. Jockson Blvd. 265 Peachtree Street 


! i CONCORD RADIO CORP. 

‘ I 901 W. Jackson Blvd., Dept. RC-85 f X ? 

I I Chicago 7, Illinois 

! j Please send me at once copy of your new 
I **Sound Equipment** folder. 

j Name... 

I Address. 

I I City.....State.. 

i L- 
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World-Wide Station List 


Edited by ELMER R. FULLER 


T he truth has been let out of the bag 
regarding our old clandestine trans¬ 
mitter, Deutseller Kurzwellcn Sender 
Atlantik, which many thought was 
being operated by the German underground 
movement. Now it is known that it was 
operated by the allied governments to lower 
the morale of the few Germans who dared 
to have and to listen to a radio. Its loca¬ 
tion has not yet been clisclose<k but*it is 
believed to be outside of Germany. 

Another radio drama was ended with the 
capture and return to England of the rene¬ 


gade, William Joyce, who became known to 
the world from the German propaganda 
broadcasts as “Lord Haw Haw”, As this 
is being written, it is exi>ected that he will 
be tried in England, not as a war criminal 
but as a traitor to the British government, 
of which he is a citizen. 

Radio Brazzaville is being heard fine 
business on 17.955 megacycles during the 
afternoon and early evening. Many changes 
have been made in the frecpiencies and 
schedules of the U, S. stations, Moscow 
lias been heard recently on the east coast 


on 15.750 megacycles about noon, V L G 4 
from Melbourne is now heard at 11 to 11:45 
am. on 9.580 megacycles. 

For several weeks, sun spots have had 
a strong etiect uixin radio waves. Con¬ 
siderable fading and weak signals have been 
cxi>erienced from nearly all stations. We 
sure hope that this condition will not last, 
as we arc anxious to pull in some of tlie 
transmitters that can only be heard in the 
summer and early fall. So far this summer, 
nothing unusual has been heard. 

All schedules Eastern War Time. 


Freq. Station 


Location and Schedule 


Freq. Station 


Location and Schedule 


Freq. Station 


Location and Schedule 


12.040 GRV 
12.070 CSW 
12.095 GRF 

12.110 HI3X 

12.115 ZNR 

12.175 - 

12.190 LSN3 

12.235 TFJ 

12.265 - 

12.270 - 

12.445 HCJB 
13.000 HDD 
13.050 WNRI 

13.050 KNBA 

14.540 - 

M.560 WNRX 

14.800 WQV 
14.950 - 

15.000 WWV 



15.130 KGEI 

15.130 WRUL 
15.130 WRUW 
15.140 GSF 

15.150 WRCA 

15.150 WNBI 

15.150 KNBI 

15.150 WNBI 

15.155 SBT 

15.160 JZK 
15.170 TGWA 

15.180 GSO 

15.190 CBFZ 
15.190 WOOC 

15.190 KROJ 

13,200 WLWSl 

15.210 KGEX 
15.210 WBOS 
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LONDON, ENGLAND; Australia, 1:45 
to 6 am. 

LISBON, PORTUGAL; licard 2:30 to 

4 pm. 

LONDON, ENGLAND: Near East, 
noon to 1:15 pm; Italy, 6 am to 
l:l.j nm. 

CIUDAD TRUJILLO, DOMINICAN 
REPUBLIC; noon to .5 pm. 

ADEN. ARABIA; 11:15 am to 1:15 
pin ilally. 

MOSCOW, U.S.S.R.; 11:10 to 11:20 
am. 

BUENOS AIRES, ARGENTINA: 7:i5 

pm. 

REYKJAVIK. ICELAND; Saturdays. 
10 io 10:30 pm. 

MOSCOW, U.S.S.R.; 11 10 to 11:20 

am. 

HAVANA. CUBA: eccnlnES. 

QUITO, ECUADOR; evenines. 

QUITO. ECUADOR; 3:45 to 4:30 am. ' 
NEW YORK CITY; European beam, 

0 am to 8:30 Pin. 

SAN FRANCISCO, CALIFORNIA: 
Bast Indies beam. 1 to 2:45 am; 3 
to 4:45 am: Oriental beam. 4 to 
0:45 pm: 7 to 0:05 pm. 

PARIS. FRANCE: heard with Army 
Hour for New York. 

NEW YORK CITY; European beam. 

fi am to 7:15 nm. 

NEW YORK CITY. 

PARIS, FRANCE; "Station Farce”; 
calls NRC and CBS with Press 
reports. 

WASHINGTON. D, C.; U. S. Bureau 
of Standards; frequency, time ^ml 
musical pitch; broadcasts coiitinu- 
oii.sly day and nlEht. 

LONDON, ENGLAND. 

LONDON, ENGLAND. 

TOKYO, JAPAN: heard at 8:30 pm. 
MOSCOW. U.S.S.R.: 5:15 to 5:40 pm: 

9:15 pm and 11:15 pm. 

QUITO, ECUADOR; 4:30 to 6:.30''pm. 
SAN FRANCISCO. CALIFORNIA: 

Hawaiian beam. 7 pm to 1 am. 

SAN FRANCISCO, CALIFORNIA: 

Hawaiian ljc.am. noon to 3 pm. 

SAN FRANCISCO, CALtFORNtA; 
Soittli American beam. 11 am to 5 
Pm. 

SAN FRANCISCO. CALIFORNIA: 

South American beam. 5 pm to 1:05 
am. 

BOSTON. MASSACHUSETTS; Mcxl- 
ran beam. 9 j 30 to 10:1.5 am. 
BOSTON. MASSACHUSETTS: Euro¬ 
pean beam. 0:30 to 8 am. 

LONDON. ENGLAND; Australia. 7:45 
to 10 am: Near East, 1:45 am to 
1:15 pm: India. 7:45 to 11:15 am. 
NEW YORK CITY: Brazilian beam. 

5 to 7:45 pm: European beam. 3:45 
to 4 :30 nm. 

NEW YORK CITY; European beam. 

9 IO 11:30 am: South American 
beam. 1 to 3:30 pm. 

SAN FRANCISCO. CALIFORNIA; 
East Indies beam, 1 to 2:45 am; 
9:20 pm to 12:1.5 .am. 

NEW YORK CITY: Brazilian beam. 

11:45 am to 12:45 pin. 

STOCKHOLM. SWEDEN: 11 to 11:55 
ain. 

TOKYO. JAPAN; heard at 9:30 Pm. 
GUATEMALA CITY. GUATEMALA: 

^la.vlline transmissions. 

LONDON, ENGLAND; Pacific, tl to 
8 am: South America, 12:15 to 
.3:4.5 pm; India. 2 to 4 am. 
MONTREAL. CANADA. 

NEW YORK CITY; European beam. 
t>'30 am In 7:15 pm. 

LOS Angeles. California; 

Southwest Pacific beam. 4* to 5:45 

pm 

CINCINNATI, OHIO: South American 
beam. 8:45 to 1(1:15 jim: 11:45 to 
3:30 pm; d to 8:1,5 pm. 

SAN. FRANCISCO. CALIFORNIA: 

Philippine beam. .5:15 to H :15'pm. 
BOSTON. MASSACHUSETTS: Euro¬ 
pean beam, 7 am to 5:45 pm. 


15.210 - MOSCOW; U.S.S.R.; 0:45 to 7:25 

bm. 

15.225 JTL3 TOKYO, JAPAN; 6:15 to 8:15 Pm. 
15.230 VLG6 MELBOURNE, AUSTRALIA. 

15.230 WLWL2 CINCINNATI, OHIO; North African 

beam, 6:30 to 8:15 am: 9 to 9:45 
am; 10 to 11:45 ain; 1:15 to 7:15 
pin; Central African beam, noon 
to 1:30 ptn. 

15.230 - MOSCOW, U.S.S.R.; G:45 to 7:25 

Dm. 

15.240 KNBI SAN FRANCISCO. CALIFORNIA: 

Oriental beam. 4 to 6:15 pro; 7 
to 9 pni. 

15.250 WLWK CINCINNATI, OHIO: South Amcr- 

icHii beam. 6 IO 8:15 pm. 

15.250 WLWRI Cincinnati, OHIO: European beam, 
7 am to 6 Pin. 

15.260 GSI LONDON. ENGLAND; Africa. 11:30 

am to 5 Pul. 

15.270 WCBX NEW YORK CITY: European beam. 

6:30 am to 4:45 pm. 

15.280 WNRE NEW YORK CITY: Kiaopcan beam. 

6:30 am to 7 pm. 

15 290 KWIX SAN FRANCISCO, CALIFORNIA: 

Oriental beam. 4:25 to 6:25 pm. 
15.290 WRUL BOSTON. MASSACHUSETTS; Car¬ 

ibbean be,'im. 6:15 to 7:15 pm. 

15.300 - MANILA. PHILIPPINES. 

15.300 GWR LONDON, ENGLAND; South Amer¬ 

ica. 6 to 7:15 am. 

15.310 GSP LONDON, ENGLAND; North Amer¬ 

ica, 7:15 am to 5 pm; Africa. 2 
to 4 am. 

15.315 VLC4 MELBOURNE, AUSTRALIA*^ North 

American beam. 9:45 to 11 pni. 
15.315 VLQ3 SYDNEY. AUSTRALIA; 12:45 to 

1:15 am. 

15.325 JLP2 TOKYO, JAPAN: 11:30 pm. to 12:30 

am. 

15.330 WGEO SCHENECTADY NEW YORK, Euro¬ 

pean beam, 6:30 to 9 am; 9:15 to 
111:30 am; 10:45 am to 12:30 pm: 
12:45 to 3:15 Pm: 3:30 to 5:45 
pm; South American beam, 6 Pm 
to midnight. 



15.350 

15.355 

15.375 

15.420 

15.430 

15.435 

15.450 

15.450 

15.453 

IS.Sr'S 
I 15.595 

I5.G70 

15.750 

15.810 

15.905 


17.445 

17.700 

I7.7f5 

17.730 


Suggested by: G«s Britzmarit Houston, Mo. 

"Hello, are you the new eye doctor? Come 
quick!" 


15.330 MTCY HSINGKING, MANCHUKUD; Last 

heard at 1 to 3 am; Japanese con¬ 
trolled. 

15.340 KNBX SAN FRANCISCO, CALIFORNIA: 

.South African beam, 11 to 1:05 

am. 

WRUA BOSTON, MASSACHUSETTS; Euro¬ 
pean beam. 6:30 am to 7 pin. 

KWU SAN FRANCISCO, CALIFORNIA: 

*1 30 am to 3 pm. 
GRE LONDON, ENGLAND. 

GWD LONDON. ENGLAND; Pacific. 4:45 

to 6 am. 

- MANILA, PHILIPPINES; used Call 

Cl UN under Japanese at 8 pm; not 
heard since recapture by Americans. 
GWE LONDON. ENGLAND; Middle East, 1 

IO 4 am: 5 to 11:15 am. 

GRD LONDON, ENGLAND; Africa. 11:30 

am to 2:15 Pm. 

- SINGAPORE. STRAITS SETTLE- 

MENT: "Itadlo Shonan. ’ 

KKR Location unknown; heard Point to 

i)Olni with New York. 

CMA5 HAVANA. CUBA: 7:45 to 8:30 Pm. 

FZI BRAZZAVILLE. FRENCH WEST 

AFRICA; 11:45 am to 12:55 pm. 
VRR6 JAMAICA, BRITISH WEST INDIES. 

- MOSCOW, U.S.S.R,: 6:45 to 7:25 

pm. 

LSL3 BUENOS AIRES. ARGENTINA: 

_ heard mornings. 

MCD PARIS, FRANCE; ''Station Pareo” 

Calls CBS and NBC for press re¬ 
ports and relay broadcasts from 
European war theatre. 

ay.L VATICAN CITY; heard at 11 am. 

GVf LONDON, ENGLAND. 

GRA LONDON, ENGLAND. 

GVQ LONDON. ENGLAND; Near East. 

7:30 to 11:15 am. 

BOSTON. MASSACHUSETTS: Cen¬ 
tral American beam, 8:30 to 10:15 
am: 7:30 to 9:15 pm; European 
„ beam. 10:30 am to 3:45 pm, 

KWID SAN FRANCISCO. CALIFORNIA; 

.South American l>cam, 4 to 8:30 Pm. 
KWIX SAN FRANCISCO. CALIFORNIA; 

South American beam, 10 am to 4 
Pin. 

KROJ LOS ANGELES. CALIFORNIA; New 

Guinea beam, 9 to 11:45 Pm. 

KROJ LOS ANGELES, CALIFORNIA: 

Alaskan beam. 6 to 8:45 pm. 

WNBI hew YORK CITY; South American 

beam. C to 7:15 Pm. 

WRCA NEW YORK CITY! European beam. 

^-30 am to 3:30 Pm. 

KROU SAN FRANCISCO, CALIFORNIA: 

Southwest Pacific beam. 4 to 6 pm. 
KNBA SAN FRANCISCO. CALIFORNIA: 

East Indies beam, 9:20 Pm to 12:45 
am. 

GSG LONDON, ENGLAND. 

WLWO CINCINNATI, OHIO; .South American 

beam, 6 to 6:45 pm; European beam. 
8:30 am to 3:15 Pm. 

KRHO HONOLULU. HAWAII; Chinese- 

Japanese beam, 7 pm to 2:45 am. 
GSV LONDON. ENGLAND: Anstrnlin. 6 

to 10 am; Africa. 5 to 11:15 am: 
India. 3 to lO am. 

17.820 APH ALLIED HEADQUARTERS IN 

ITALY; hoard mornings with press 
reports for New York. 

WCBN NEW YORK CITY; European beam, 

6:30 am to 2:45 pm. 

GRP LONDON, ENGLAND; Africa, 11:30 

am to 1 pm. 

WLWLI CINCINNATI, OHIO; South African 

beam. 10 to 11:43 am; noon to 
1:30 pm; European beam. 6:30 to 
8:1.5 am; 9 to 0:4.5 am. 

GRQ LONDON. ENGLAND. 

GVO LONDON. ENGLAND; South Amer¬ 

ica, 7 to 8 am; 10 to 11:15 am; 
17:4.5 to 1:45 pm. 

YDA BATAVIA. JAVA (NETHERLAND 

EAST INDIES) 

WNRA new YORK CITY: European beam. 

7 am to 4 pm. 

WLWS2 CINCINNATI. OHIO; South Amer- 


17.750 WRUW 


17.760 

17.760 

17.770 

17.780 

17.780 

17.780 

17.780 


17.790 

I7.B00 


17.800 

17.810 


17.830 

17.870 

17.955 


18.025 

10.080 


18.I3S 

10.160 

IB.IBO 


(Conixnncd bit page 728) 
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iE YOU’LL FIND THE 


RIGHT 


In IRC’S New CENTURY LINE 


'ifUill V 


INTERNATIONAL RESISTANCE CO 


401 N. BROAD STREET . PHILADELPHIA 8, PA 


IRQ makes more types of resistor ur)ifs, in more shapes, for more applications 
than any other monufacfurer in the world* 


HERTS WHY.** in order to keep Servicemen supplied 
with the volume controls they require for a vast 
maiority of their replacement needs, IRC recently 
introduced the ’’Century Line/’ Through con¬ 
centration of manufacturing efforts on these carefully 
selected, one hundred controls you are assured 
sufficient quantities in a selection that will solve 
over 90% of your day-to-day service problems. All 
controls included in the ’’Century Line" are of the 
same high IRC quality for which the industry ha^ 
always shown preference. 

HERE'S HOW.. .To select the right control for the job 
at hand, look up the make and model of the set in 
the alphabetical listing in IRC’s Volume Control 
Replacement Manual. Chances are you’ll find the IRC 
control number listed right there. If however an 
exact duplicate is called for, one further step is 
necessary. Look up the "J" number (exact duplicate) 
in Supplement No. 1. Directly opposite the dupli¬ 
cate part number you’ll find the IRC "Century Line" 
number you can use for satisfactory replacement. 

It’s as easy as that! 

tf you do not have an IRC Volume Control Replace¬ 
ment Manual or a copy of Supplement No. f you con 
readily obtoin one from your IRC Distributor—or by 
writing direct to Dept. 25-fL 
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PERFECTION IS 


•IMIMBIR AND BUY IN THE 7th! 


Jfapaii knows llic magical efficiency of 
Detrola-hiiilt mine dcteclors aiul oilier 
eleclroiiic devices. ^ ilh ibc eclipse of 
the Rising Sun, Detrola will manufac¬ 
ture distinctive radio and television 
receivers •. • sturdy record changers •. • 
all of unparalleled value. 


DETROLA RADIO 

DIVISION OF INTERNATIONAL DETROLA CORPORATION 
DETROIT 9. MICHIGAN 
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• 25,000 cycles of operation 
without contact failure 


• JVi amp4 n 5 V. 60 cycle A.C 

• Voltage breakdown 2500 V 
to ground D. C. 


o Fixed stops to limit rotation 
o 20‘’ indexing 

Centralab medium duty power switches are now available for 
transmitters (has been used up to 20 megacycles) power supply 
converters and for certain industrial and electronic uses. 

It is indicated in applications where the average Selector Switch 
is not of sufficient accuracy or power rating. Its accuracy of con¬ 
tact is gained by a square shaft, sleeve fit rotor, and individually 
aligned and adjusted contacts. It is assembled in multiple gangs 
with shorting or non-shorting contacts. Torque can be adjusted 
to suit individual requirements. Furnished in 1 pole ... 2 to 17 
positions (with 18th position continuous rotation with 18th posi¬ 
tion as “off"); and 2 or 3 pole ... 2 to 6 position including “off". 


• Solid silver contacts 


Division of GLOBE-UNION INC, Mil 


Mica Copocitort 


^JtODUCEAS Or^rtJflabl*, Rasifior* • Selactor Swishes • Cefamlc Capadtort • Bxed and Variable • Stealife Inivlotor* ai 
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RADIART 

GIVE 


VIBRATORS 


INDIVIDUALLY ENGINEERED 
FOR PROPER REPLACEMENT 



) 


The high quality of RADIART VIBRATORS Is well known to servicemen everywhere. That 
high quality has characterized all Radiart Products that have been and are being used 
by the Armed Forces on all fronts. As production for civilian users expands it will continue 
to increase the demand for RADIART VIBRATORS. 

lIMITEt) SUPPIY UNTIL V-J DAY FEWER VIBRATOR TYPES SIMPLIFIES STOCK PROBLEM 


While production for civilian users may increase 
gradually, by far the greater part of our produc* 
tion will continue to be required for U.S. Armed 
Forces. We must and will meet all of their 
schedules on time. 


By eliminating many little used types of vibrators 
Radiart has been able to increase production of 
all popular types. Now the dozen or so types of 
RADIART VIBRATORS necessary for over 7/8fhs 
of all rep/ocements are more readily obtainable» 


Consult the Radiart Vibrator Catalog for complete information 
on all vibrators for all installations. The Radiart Line is the most 
complete for all replacement purposes. 



Radiart Corporation 

3571 W. 62nd STREET • CLEVELAND 2. OHIO 

EXPORT DIVISION: 25 Warren Street • New York 7, N.Y. 
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New Radio-Electronic Devices 


SEALED METERS 

General Electric Co. 
Schenectady^ N. Y, 

T his new Hnc of 2^-inch 
hermetically sealed panel in¬ 
struments is housed in steel 
cases and immune from the ef¬ 
fects of humidity, moisture, 
chemical fumes, and other 
harmful aRCnts. 

In obtainiiiA a hermetically 
scaled enclosure, a thick, spe¬ 
cial, strain-free pflass window is 
sealed to a metal ring, obtain¬ 
ing a glass-to-mctal seal, and 
this in turn is sealed to a case 
by a soft-soldered joint. Her¬ 
metic sealing of tlte two ter¬ 
minal studs is obtained by a 
glass-to-mctal seal between 
cacli metal and metal eyelet. 
The whole hermetic assembly 
is scaled to the steel base by a 
silver-solder operation. 



up to the broadcast band and 
within 3% for high frequency 
bands. 

Model 704 has a planetary 
drive condenser with direct 



reading calibration. Output can 
be modulated or unmodulated. 
Self-contained modulation is 
eitlicr 400 cycles or 1000 cycles 
sine wave which modulates 
carrier. Either is available for 
external use. 

Protective features of the 
RCP Model 704 Signal Gen¬ 
erator are: automatic shorting 
of all coils not in use; individual 
shielding of R.E. circuits, coil 
assemlily and attenuator; over¬ 
all steel case, chassis and panel. 

The five step ladder attenu¬ 
ator is used for controlling out¬ 
put. ^fodcl 704 has a convenient 
pilot-1 itc *‘oii-off** indicator 
and a double-fused line cord,— 
Radio-Croxjt 


The metal base is secured to 
the case by means of a syn¬ 
thetic-rubber gasket that is 
coated with a sjx^cial scaling 
compound. The seal is obtained 
by a crimped-over metal ring, 
which compresses and retains 
the gasket. 

The final assembly is evacu¬ 
ated, filled with an inert gas 
through a seal-oflF tube located 
in the base, and is sealed oil at 
a pressure slightly above at¬ 
mospheric. 

Made for flush mounting on 
nonmagnetic or steel panels, 
these new instruments incor¬ 
porate the standard 2j^-inch in¬ 
ternal-pivot element in a steel 
case which shields them from 
stray magnetic fields. They arc 
capable of withstanding a 
thermosbock test of at least 
10 alternate cxix)surcs in salt 
water at 85 C and then at ;:cro 
C, without evidence of mois¬ 
ture penetration or damage to 
the finish or enclosure.— Radio- 
Craft 

StGNAL GENERATOR 

Radio City Products Co. 

New York, N. Y. 

M odel 704’s range is from 
95 kilocycles to 100 mega¬ 
cycles. Fundamental frequen¬ 
cies arc continuously variable 
from 95 kilocycles to 25 mega¬ 
cycles in five bands. Calibra¬ 
tion is‘accurate to 2% per band 


NEW RESISTORS 

Ohmlte Manufacturing Co. 

Chicago, Klinols 

HE Series 82 and 83 arc two 

new precision resistors—ad¬ 
ditions to the group which now 
includes Scries 71, 81 and 90. 

The new units may be mount¬ 
ed by means of a through-bolt. 
The Riteohm 82 has two lug 
terminals at one end firmly fas¬ 
tened by screws. The Riteohm 
83 has radial wire leads. 

Both new units are pic-wound 
to 1% accuracy. Specially enam¬ 
eled alloy resistance wire is non- 
inductively pic-wound on a non- 
hygroscopic ceramic bobbin 



which has a hole through the 
center for a No. 6 screw. After 
being wound, the units arc vacu¬ 
um impregnated with a special 
varnish which provides addition¬ 
al Insulation and thoi;oughIy 
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protects the winding against hu¬ 
midity. The resistors can be 
supplied with a varnish coating 
containing a fungicidal agent, 
thus making the units particu¬ 
larly suited for use in the trop¬ 
ics. 

The Riteohm 82 is available 
in three sizes—11/16" diameter 
by V/s" long, 1 7/16" long or 
long for the 2, 4 and 6 pic 
units respectively. The mini¬ 
mum resistance is .1 ohm for all 
units and tlic maximum is 400,- 
000 ohms for the 2 pie unit, 750,- 
000 ohms for the 4 pic, and a 
resistance of 1 megohm for the 
6 pie unit. 

The Riteohm 83 is available 
in three sizes—diameter by 
7/16" long, 54" long or 1" long. 
The first two units are 2 pic 
while the third is a 4 pie unit. 
The minimum resistance is 10 
ohms for all units and the maxi¬ 
mum is 200,000 ohms for the 
small 2 pie unit, 400,000 ohms 
for the large 2 pic, and 800,000 
ohms for the 4 pie unit.— Radio- 
Craft 

SPECIAL METERS 

Weston Electrical Instrument Corp. 

Newark, N, J. 

A .C electrical measuring in- 
strunicnts can now be fur¬ 
nished with special forms of 
com|>cnsation to maintain their 
accuracy over the broad fre¬ 



quency range of from 25 to 
3000 cycles, a wider range than 
has hitherto been obtainable. 

A.C instruments with their 
special compensation arc widely 
used by the armed forces, and 
will prove highly advantageous 
to industry in those applications 
using power frequencies abo\c 
60 cycles, with tlic smaller as- 
sociate<i transformers, higher 
speed motors and simpler, recti¬ 
fier filter systems. Not only do 
they afford broad measurement 
flexibility, but also the rngged- 
ncss and dependability of the ba¬ 
sic moving iron vane and dy¬ 
namometer type measuring in¬ 
struments. 

These Weston frequency com¬ 
pensated instruments arc fiir- 
n}she<l as ammeters, voltme¬ 
ters and wattmeters in both the 
portable and switchboard types; 
flat compensated up to 1000, 
2000 and 3000 cycles.— Radio- 
Craft 



RAILROAD SPEAKER 

Jensen Radio Mfg. Co. 

Chicago, Illinois 

TYPE NJ-300 Reproducer 
“ was originally designed for 
Navy use as a loud-si^akcr 
and microphone (talk-back) but 
has been developed for all types 
of railroad use in locomotive?, 
cabooses, signal towers, and out¬ 
doors in railroad yards. 

This reproducer consists of 
the Type NF-.300 unit enclosed 
in a special railroad-type cast 
aluminum case. It is capable of 
withstanding shock and vibration 
as well as prolonged exposure to 
smoke, dust and the elements. 


Three holes in the base provide 
for mounting in 'any ]X)sition. 
Provision is made for iiistala- 
tion within the case of an licr^ 
mctically scaled impedance 
matching transformer. 

Because of case design, wind 
noise pick-up, when used as a 
microphone, shows a reduction 
up to 6 db as compared with the 
conventional type of loud-speak¬ 
er. Voice coil impedance is 12 
ohms nominal value; power han¬ 
dling capacity for speech is 10 
watts.— Radio-Craft 

COIL DOPE 

American Phenolic Corp. 

Chicago, Illinois 

A mphenol Poiywcid"9i2’' 

is pure polystyrene in solu¬ 
tion, ada])tcd to “doping," coat¬ 
ing, impregnating or scaling for 
very-high and ultra-high fre¬ 
quency as well as for general 
electronic applications. It will 
not disturb circuit constants 
when used on coils, ceramics, 
wire or insulation. Non-hygro- 
.scopic and therefore moisturc- 
rcix?Hcnt, it does not normally 
.support any fungus growth, an 
iin|K)rtant ix>int in “tropicaP’ 
apparatus. 

The power factor ranges 
from 0.00028 to 0.00033 in the 
frequency range ,01 through 
1200 megacycles and assures its 
low-loss qualities in that spec¬ 
trum. The dielectric constant is 
flat through the same r^ngc.— 
Radio-Craft 
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Radio-Electronic Circuits 


A NEW "MYSTERY" 

Figure i 

This circuit was published, in 
part, in Radio-Craft for June 
1944, Page 552, under the liead- 
ing: ‘'A Whale of a Tube/' 

Since that time a further 
study of the regenerative detec¬ 
tor circuit, together with cxl)cr- 
i mental work, have revealed 
some features which we think 
would be worth consideration. 

In the tirst place, the tickler 
coil has been discarded as it was 
found lo be of no value; but 
here is the feature which seems 
to be the real McCoy: 

It is the only regenerative 
detector circuit which employs 
two tubes coupled in cascade, 
and for this reason both the in¬ 
itial signal and the regenerative 
branch circuit pass lb rough two 
successive stages of amplifica¬ 
tion—thus placing the detector 


RadioCraft welcomes new and original radio or electronic 
circuits. Hook-ups which show no advance on or advantages 
over previously published circuits are not interesting to us. 
Send in your latest hook-ups— liadio-Craft will extend a one- 
year subscription for each one accepted. Pencil diagrams- 
with short <lesci iptions of the circuit—will be acceptable, 
but must be clearly drawn on a good-sized sheet of paper. 
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circuit as a whole in the sut>cr- 
regfnerative class. All other re¬ 
generative detectors e m ploy 
only one tube, and must neces¬ 
sarily deliver lower overall per¬ 
formance. 

The four stages of tuning 
shown on the schematic provide 
selectivity equal to that of a 
sui>crhct. 

This set has been in success¬ 
ful operation for over a year. 
Just how well it matches up 
with Armstrong's super-regen- 
crativc circuit—who can guess? 
Ralph \V. Martin, 
Los Angeles, Calif. 

(A number of readers have 
inquired about the circuit in 
which the “Whale of a 1 ube * 
was used. We would like to hear 
what results you get with it.— 
Editor) 



Fig. I, above—“Mystery" Martin's latest circuit, with coil detail. 



SUPERREGEN 

Figure 2 

This powerful set has picked 
up stations from all over the 
world. I have also picked up a 
few FM stations. 

The set itself is built in a 
metal cabinet and a 10 inch PM 
si>cakcr is used- 

The circuit is composed of an 
R. F. amplifier, supci-rcgcncra- 
live detector, a driver and a 
push-pull output stage. 

The select!sily and sensitivity 
is due to the novel super-regen- 
crativc detector. This circuit is 
unusually stable. 

Frank Chin, 
Brooklyn, N, K. 

PHASE INVERTER 

Figure 3 

I saw a phase inverter circuit 
in your Novcnil)cr 1943 Ques¬ 
tion Box. A 6SQ7 was used 
in the so-called “kangaroo cir¬ 
cuit.” You state that it is the 
only inverter circuit adai)tahlc 
to these lubes. This is not true. 

The attached circuit is typi¬ 
cal of one that has been used 
commercially by several rccciv- 
^cr manufacturers. Used with a 
crystal pickup it has plenty of 
gain and ix)wcr Output. There is 
nothing critical in its construc¬ 
tion to make it difficult for tlie 
home constructor. The 13,000- 
ohm resistor and .05 condenser 
across the output transformer 
may be dispensed with if a good 
output transformer and sticakcr 
are used, but may be found 


valuable with such equipment as 
may be available today. 

Roy L. Gallagher, 

Nnv Kensington, Penna. 

(The intention of the 1943 
item was to state that the “kan¬ 
garoo" was the only circuit in 
which one tube such as the 
6SQ7 could be used to supply 
oiit-of-phase voltage to a push- 
pull stage. The circuit shown 
is a standard one in which a 
double triodc is commonly used 
instead of two 6SQ7’s.— Ed¬ 
itor) 

TONE COMPENSATOR 

Figure 4 

Although this circuit uses 
quite a few parts, it is really 
worth it, as almost any desired 
frequency response may he ob¬ 
tained. 

I feed this compensator into 
a 6N'7 phase inverter and then 
into a i>air of 6L6’s. 1 he re¬ 
sult will please the most criti¬ 
cal car. The circuit forms two 
channels: one for highs, the 
other for lows and they may he 
combined in any proix)rtion. 

Keep all leads short and 
shield the longer ones. A vol¬ 
ume control may be placed at 
the input to the compensator 
or in front of the next stage. 
Ctl. Kurt A. Maler, 

Camp Croxvder, Missouri 

2-CHANNEL RADIO 

Figure 5 

Here is a novel hookup using 
two 19-typc tubes. Note that 
two tuners in parallel are pro- 
vide<l by the first tube, the sec¬ 
ond tube being two A.F. ampli¬ 
fiers in series. 

Many uses will suggest them¬ 
selves. For instance, I can tunc 
in both sides of a plane or ship 
conversation, etc., by merely 
tuning one stage to each fre- 
(luency being used. Also. I can 
switch into the circuit one stage 
onlv at a time. 

Georck HirshF iELu, 
Brooklyn^ N. F. 


-Ig. 2, above—6-tube superregen. Fig. 3, below—Converter circuit. 


Fig. 4. below—A tone compensation circuit. 
Fig- 5. right—SWL radio for amateur phone. 
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PLANNING THE SERVICE SHOP 

(Continued front page 705) 

a daily trip to the bank, is advisable, ]>ar- 
ticularly in large cities w'licre crooks are 
very commonly encountered. Don't leave 
money lying around, nor make an obvious 
show of cash in dealing with the public. 

Another important, but practical busi- 
ness point, is that of locating the cash 
register when you do finally acquire one. 
Put it in the back of the store. It is also 
desirable to have the counter or work bench 
towards the back. If the customer starts to 
walk out of the shop with a midget radio 
under his arm, without paying for the re¬ 
pair (or new set) the distance that must 
be traversed between the counter and the 
door will mean- that a certain amount of 
time will be required for the crook to get 
out of the store. More often than not, if 
you look up and see the set disappearing 
and yell bloody murder, he will drop it like 
a hot cake and run. Some bartenders keep 
a baseball bat behind the bar, and one be¬ 
hind the counter is not a bad idea. In a 
large city especially, all kinds of screwballs 
are on the loose. Trust no stranger. Be 
gentlemanly, courteous, but firm. Watch out. 
In a small town, where they haven’t for¬ 
gotten the Ten Commandments and every¬ 
one knows everyone else, or in the suburbs 
of a city, the situation may be very differ¬ 
ent. and for the liettcr. 

A bell arranged to ring when the front 
door is opened is also another valuable and 
worthwhile idea. If you are selling midget 
sets, have the line cords tacked down, so 
that it will be somewhat difficult to remove 
the radios without attracting attention. 

The planning of the shop will be directly 
related to your planned scope of activities. 
If you plan to sell sets as well as service, 
or to have booths where customers can lis¬ 
ten to records, more space will be required. 
In congested city districts, space is at a 
premium and must be used efficiently. Rents 
arc high. Your original service shop may 
evolve gradually into a shop where sales 
arc important as well as service. In many 
cases sales become more important. As you 
gain experience in selling the public, you 
can branch out and sell appliances. 

A service and sales sliop is shown in Fig. 
1. Note that the console-type radios, wliich 
can’t readily be taken out, arc put up front, 
while the midget sets and records are to¬ 
wards the rear. An office communicator is 
used for communicating between the rear 
of the shop and the servicing section. Un- 
imi>ortant details have been omitted from 
the drawing. To get to the rear of the 
store and to buy something cheap, such as 
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^•9’ 2 A service bench. A—Books and man¬ 
uals. B—Antenna jacks. C—Tube Tester. D— 
Signal Generator. E—Multitester. G—Loops 
for tools. H—Electric outlets. J—Drawers. 
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"VDMAX" 


Postered by no olher initrumenf. 
fK«« aro fcahires only Silver can 9'*^ 
you — revolution*rv fnaturnt fot 

oHtert to copy. 


NET PRICE $59.8S 


Providing amazing advances in 
radio receiver servicing, VOMAX is 
new and fresh as today. It's not an 
"improved" pre-war model. VOMAX 
is A brand new instrument born of six 
years* direction of classified (secret, 
confidential, restricted) design and 
production projects for Air Corps. 
Army, Navy, O.S.R.D. . . . special 
equipments designed and produced 
for F.C.C., C.A.A. and other govern^ 
ment agencies. Into It has gone the 
distilled genius which won Grand Prlx 
at 1937 Paris International Exposition 
for McMurdo Silver for the world s 
best radio receiver. 

That Sums up VOMAX In a nut¬ 
shell. It‘$ the most complete answer 
to radio servicing and design ever 
offered . . . conceived and built by 
a world-famous receiver engineer 
specifically for receiver servicing. It 
starts where all conrfpetltive Instru¬ 
ments leave off. 

Deliveries begin In August upon 
AA-5 or higher priority. Better place 
your order with your jobber today to 
insure eedy delivery ... be first to 
get radio's newest, most complete 
''service station" all in one small, 
easily carried instrument. By itself 
VOMAX is the key lo service profits 
for you. 


1. Brand new post war design positively not a ■‘warnied-ovor" 
pre-war model. 

2. More than an ‘'electronic" voltmeter, VOMAX is a true vacuum 
tube voltmeter in every voltaqe/revistance/db. function. 

3. 3 through 1200 volts d.c. full scale in 6 ranges at SO. and in 
6 added ranges to 3000 volts at I2S. megohms input resistance. 

4 . 3 through 1200 volts a.c. full scale in 6 ranges at honest effective 
circuit loading of 6.6 megohms and 8 mmfd. 

5. 0.2 through 2000 megohms in si* easily read ranges. 

6. — lO through +50 db. {0 db. = I mw. in 600 ohm$) in 3 ranges. 

?. 1.2 ma. through 12 amperes full scale in 6 d.c. ranges. 

8- Complete signal tracing from 20 cycles through over 100 mega¬ 
cycles by withdrawable r.f. diode probe. 

9. Absolutely stable— one zero edjustment sets all ranges. No 
probe shorting to set a meaningless lerO which shifts as soon as 
probes are separated. Grid current errors Completely eliminated. 

10. Honest, factual accuracy: ±3% on d.c.: - SV. on a.c.: ?0“» 

through too megacycles: - 2*4 of full scale. - \% of indicated 
resistance value. 

11. Only five color-dtfferontiatcd scales on 4ya'O'Arsonval meter 
for a total of 38 ranges eliminate confusion. 

12. Meter 100% protected againsl overload burnout on ^volts/ 
ohms/ db. 


OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT 


I2a0 MAIN STREET. WARTPORO 3. 


a tube, a customer must pass the console 
radios and midgets. In passing, his eye may 
be attracted to a set, and there you have 
a potential purchaser of a receiver. 

The booth used for playing records is 
a very profitable addition to the shop. It 
should be well constructed. It is desirable to 
use heavy wood and sound-absorbing mate¬ 
rial. The main thing is absence of excessive 
reverberation and barrel effect, and exclu¬ 
sion of noise that may be present outside. 
The music lovers won t mind standing In¬ 
side the cramped space of the booth; some 
of them seem to love it. To compensate 
for some of the deficiencies of the booth, 
the amplifier should be cejuipped with bass 
and treble controls to permit altering the 
tone to fit the individuars ears. A high 
quality heavy-duty speaker such as the Jen¬ 
sen 12-inch job, which will not rattle on 
bass, should be used. A pair of type 45 
tubes in the output will give plenty of un¬ 


distorted signal power and triodes are far 
better for purity of tone than harmonic- 
generating pentodes. 

As for the service bench, every techni¬ 
cian has his own pet ideas and the bench is 
usually more carefully thought out than the 
points mentioned above. Little will therefore 
be said about it. In the beginning, you may 
have only a volt-ohmmetcr, signal genera¬ 
tor and tube tester—the bare essentials. 
Later, you may add a condenser bridge, fre¬ 
quency modulated generator, oscilloscope 
and signal tracer. A convenient gadget is a 
wood strip about -K-inch thick run across 
the top of the test bench. The strip has 
mounted on it tip jacks which arc wired to 
the antenna. The set on the bench can then 
be connected to the antenna by means of a 
test lead which has an alligator clip on one 
end and a phone tip for plugging into the 
tip jack on the other^end. A typical arrange¬ 
ment is shown in Fig. 2, 
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TRY THIS ONE! 


POWER PACKS 
MODERNIZED 

Figure I 

Most early all-electric re¬ 
ceivers used separate power 
packs. Only a few changes need 
be made to apply them to up-to- 
date circuits using modern 
tubes. 

The *80 socket can be replaced 
with a five-proiig socket for a 
type '84. As shown in the “new” 
diagram, the tive-volt rectifier 
winding is connecicd in series- 
aiding (found by trial) with a 
1.5-volt winding, the total being 
the heater supply of all 6.3-voIt 
tubes including rectifier. (This 
is also an economical method of 
converting auto radios.) 

The second filter choke can 
be replaced with a speaker field. 
If the old set liad a dynamic 
speaker obtaining excitation 
from the power pack, the speak¬ 
er can still be used. It will usu¬ 
ally be necessary to discard the 



REWIRED POWER PACK POH 
63V TUBES 


Figure I 

output transformer — usually 
wound for triode output tubes— 
and use one matched to the out¬ 
put tube desired and the voice- 
coil resistance of the speaker. If 
the old set had a type 47 output 
tube, the transformer may be 
suitable for modern pentodes. 

With low-voltage elimi¬ 
nators, it is possible to connect a 
3000 ohm .AC-DC tyix? speaker 
field across the 90 volt output. 

In converting auto sets, the 
voltage divider is left connected 
hut its taps are disregaidcd. 
Thus only four connections be¬ 
tween power supply and set are 
needed. By making common one 
side of the heater winding and 
B—, this is cut to three. 

An old “B” eliminator can be 
used to restore operation of 
A.C.-D.C. sets when rectifier 
tubes are not available. This is 
especially true of 25Z5 or 25Z6 
tubes which may have good 


Radio-Craft wants original kinks from its readers, and will 
award a seven-moiitli subscription for each one published. 
To be accepted, ideas must be new and useful. Send your 
pet short-cut or new idea in today! 


heaters but open cathodes. Leave 
the tubes in the set to complete 
the heater circuit and connect 
tlic cathodes to the 90-\oli tap. 
If the rectifier was used as a 
voltage-doubler use the 180 volt 
tap. If the tube healer is open, 
bridge tlic ends with a resistor 
of proper value, or simply short 
them, disconnect the heater 
series resistor and replace with 
a suitable lamp bulb, 

E. E, You NOKIX, 
Altoona, Pa. 


SLIPPING DIALS * 

In the majority of sets manu¬ 
factured during the past ten 
years, the method of moving a 
dial pointer in concordance with 
the tuning condenser has in¬ 
variably been by means of a 
dial cord or cable. 

Eventually the cord loosens 
or expands sufficiently so that 
the condenser moves but not the 
Ix) inter. 

Here is a remedy for that 
condition. Prepare a solution of 
gasoline and resin. Brush this 
on the cord, revolving the dial 
as you do so. The gasoline will 
cvaiwrate and leave the resin 
in the cable, which in average 
cases is sufficiently frictional to 
do the trick. 

Andy R. Harcar, Jr., 
Birdsboro, Pa. 

(Transformer oil and resin 
has also been'used with excel¬ 
lent effect.— Editor) 


the machine is useful. It fre¬ 
quently has a reciprocating arm 
to help in threading the bobbin 
evenly, which moves back and 
forth slowly. On this particular 



machine, the author used one 
complete cycle of this arm to 
correspond to 36 turns of the 
flywheel. Counting the number 
of turns was thus easily accom¬ 
plished. 

Allen \V. Jac-kson, 
Edmonton, Alta. 


SOLDERING IRON 


COIL WINDER 

Figure 2 

Here is a simple jig for coil 
winding that can be easily at¬ 
tached to the flywheel of a sew¬ 
ing machine. The author has 
wound power and output traiis- 
formers quite satisfactorily 
with it. 

Two stove bolts form the 
means of fastening the board 
to the flywheel. The board used 
was 6 X 6 X inches, but this 
will vary with the machine used. 
If possible, the bolts can also 
lie used to prevent the shuttle 
clutch from locking so that the 
sewing mechanism is inopera¬ 
tive. 

Various sizes of cores rnay 
be accommodated by varying 
the size of the block A, which 
is fastened to the jig by the 
screw. Spring clip B is neces¬ 
sary to liold the bobbin securely. 

For counting the turns, the 
shuttle winding mechanism of 


Figure 3 

Finding trouble in locating a 
good 32-volt soldering iron, I 
decided to construct one. I had 
on hand a burned out iron, and 
had to make a 32-volt element 
for it. I chose a length of a 
110-volt hot-platc clement which 
would make a bright-red glow 
on 32 volts. If the wire should 
become uncoiled, recoil it tight¬ 
ly on a 54-inch rod. One end 
is unwound for about 2 inches, 
and the other end long enough 
to come back along the coil. 
Leads are then connected to the 
ends. 

I used mica to insulate the 



wires, having nothing better 
on hand, tape covers the 
splices, and the mica (of me¬ 
dium thickness and 3 inches 


longer than the clement) is 
wrapped around the complete 
element. The mica may first 
be rolled over a pencil, making 
it easier to handle. Two mica 
layers are wrajqied around the 
element, then between the leads 
and then around the whole as¬ 
sembly. A mica disc at the end 
of the tube prevents shorts ef¬ 
fectively. 

Howard F. Boyle, 

Vivian, S. D, 


LOCTAL PLUGS 

Servicemen and experiment¬ 
ers have been making plugs 
from tube bases for years, but 
when it comes to loctal tubes it 
is hard to tell where tube stops 
and base begins. I have de¬ 
vised the following method: 

Take a three-cornered file 
and make a scratch all the way 
around the glass at the top of 
the metal band. About the sec¬ 
ond time around the glass will 
part. Cut off the tube elements 
and brighten the tops of the 
pins. (A small flat ignition file 
is best for this.) Leads can 
then be soldered to the pins 
after forming small loops to 
fit them. 

If unable to obtain 35A5 
tubes, late A.C-D.C. sets may 
be combined with the audio of 
an older set. Make a loctal 
plug from the old tube. Con¬ 
nect heater pins to a 250- 
olim resistor, grid pin with 
shielded lead to audio input of 
old set. and chassis (through 
.1 MFD) to chassis of old re¬ 
ceiver. This method may be 
applied to a tuner for a P.A. 
system. 

E. E. Youngkin, 
Altoona, Penn. 


CHASSIS HOLDER 

Figure 4 

With the use of f9ur “C" 
clamps, repair and adjustment 
of automatic record changers 
and similar chassis may be 
made more conveniently. 

The clamps are adjusted so 






Figure 4 


that the work will sit up level 
on the work bench. If de¬ 
sired, a modification may be 
made, consisting of an extend¬ 
ed rod which niay be welded to 
each clamp. It is often desir¬ 
able to terminate the rod in a 
washer as shown in the sketch. 

G. L. Morris, 
Vincennes, Ind. 
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WATER RHEOSTAT 

Did you ever have need for 
a particular source of voltage 
and have to fuss for hours with 
combinations of various resis¬ 
tors only to find out that you 
can obtain merely a reasonably 
fair approximation? If you did, 
here's a real lime saver for you, 
The hook-up is simplicity it¬ 
self, All that is needed is a 
board and a tumbler. 



Drive two large nails (or 
screws) through the board 
about one inch apart. Connect 
one side of the line to one of the 
nails. Then connect a wire to 
the other nail. Place the board 
over the glass of water and add 
a few grains of salt to the wa¬ 
ter. If a voltmeter is available, 
connect it to the load side of the 
line and to tlie wire fastened to 
the second nail. Now adjust the 
rheostat by adding salt until the 
tiesired voltage is obtained. If 
you find that 30 U cannot reach 
the desired voltage, try using a 
larger glass and add more salt. 
(The average glass will not 
deliver more than six volts and 
the water will get unduly hot.) 

Ollie Peoples, 

Afouiifain Viciv, Okla. 

BOTTLE LEGS 

Don't, Mr. Serviceman, throw 
away those old bottles! Here 
is an excellent way to make 
them give extra service in the 
repair shop. 

If you have ever had to work' 
on an autjomatic changer you 
know how they can cut up your 
bench, how they start to walk 
away from you when you set 
them in operation, how delicate 
bars and pinions can get dam¬ 
aged and how difificult it is to 
observe the operation of the 
changer. Now all four of those 
troubles can be eliminated by 
merely drafting four large-bot¬ 
tomed narrow-necked bottles. 



Simply place one bottle in 
each corner of the changer as 
a support and your problem's 
solved. Occasionally, this can 
also be used to support radio 
chassis, but it might turn out to 
be too unsteady. 

Pfc, Joe Gia.xnelli, 
Langley Field, Va. 

RADIO-CRAFT for 


HANDY TOOL TRAY 

The tool tray Illustrated is the 
one found in the usual metal 
tool hox. 

By constructing a> “goose 
ncck“ from standard plumbing 
fittings the tray can be kept 
off the Serviceman’s work bench 
and, yet, can be replaced in tlie 
box for outside jobs. Constant 
transfer of small tools from one 
container to another is tJius 
eliminated. 

One-half- or three-quarter- 
inch water pipe sizes will serve 
for the plumbing fittings re¬ 
quired. These parts are com¬ 
monly used and can be obtained 
cither from your local plumber 
or front the local hardware and 
plumbing supply store, 

“A” is a base used for at¬ 
tachment to wood. Two are re¬ 
quired. “B“ is a Street Elbow. 
Two required. “C” is an Elbow. 
Two required. “D“ is a six- 
inch length of pipe tJireadcd at 
each end. It conies in stock at 
this length, threaded as speci¬ 
fied. Three required. 



Parts should be joined to¬ 
gether tightly, except at the 
three points marked ’*X“ on the 
illustration. Tliese points must 
be a little loose to allow for easy 
swing. The weight of the tray 
will liold the rig firm, 

.^t points “Y,” tracks 
(grooves), arc required to en¬ 
gage the inverted base. These 
can he made as shown from any 
available metal strips, or Bake- 
lite. Standard radio bolts (6-32), 
will be strong enough. 

WiLLi.wi Lvon 
Alamaroncck, Neiv York 


BLARE KILLER 

If you have ever had the an¬ 
noying experience of rushing to 
the telephone only to discover 
that you can’t hear a thing be¬ 
cause the radio is blasting away, 
you can appreciate tlie useful¬ 
ness of this kink. 

Solder two leads to tlie output 
transformer tcrniiiials on the 
speaker frame (the leads to the 
speaker voice coil) and extend 
them to a point near the phone. 
Connect a small switch across 
these leads. 

Now you are ready to control 
the radio from jour ]) 05 ition at 
the phone and no one can turn 
the radio on or increase the 
volume without your permission. 

Ben Sh.aver, Jr.. 

No Address 
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SPECIAL f 


Quality 
Test Leads 
for this 
Unit 60c 


Immediaie Deliveryl 

MONEY BACK GUARANTEEl 
ON THIS ALL-PURPOSE 

MULTITESTER 

Handles AC and DC Voltmeter. DC Milliam- 
meter, High and L6w range Ohmeter. Over¬ 
all size, 5^/^ X 8 X 3V4 inches. Meter is round 
bakelite case with sturdy D’Aronsval move¬ 
ment. Write for priority information today! 

SEE LEO FOR QUALITY WRL RADIO KITSI 

PRIORITY REQUIRED 


PHONO AMPLIFIER KITS 

Complete with tubes, speaker, re¬ 
sistors, condensers, and cA 

Instructions, No. 1059,. 


WE SPECIALIZE IN 
HALLICRAFTERS 

"The Radio man's Radio" 

We are one of the nation's 
largest distributors of 
HALLICRAFTERS. Avail- 
able for immediate deliv¬ 
ery or> priority. Write for 
details today! 


QUICK SERVICE 

"Same Day" delivery service from 
the heart of the nation. . . on every¬ 
thing in radio! We've remodeled oiir 
store, doubled our shelf space, and 
increased our stock many times. 
Thousands of hard-to-get items are 
now available to new and old custom¬ 
ers. Write today. You'll like our 
quick, personal service. 


WHOLESALE 

RADIO 

LABORATORIES 

744 West Broadway 
Council Bluffs, Iowa 


CODE OSCILLATOR KITS 

Complete with tube, circuit diagram, fn- 
slnictions. Easy to assemble. C.A OC 
3"x6''. No 66-200. 


NEW 
PARTS 
FLYER 

44 pages packed with hard-to-get radio 
parts ... all in stock for immediate de¬ 
livery to radio repairmen. Usual priorities 
apply. Experimenters write Leo, W9GFQ 
for details on how to get radio repair parts. 
Tube and Circuit Reference Book... .lOc 
Tube substitution data; technical data. 

Handy Tube-Base Calculator.25c 

Shows tube characteristics which enable 
you to substitute available tubes for 
those bard to get. 

Giant Radio Reference Map........15c 


Time zones 


amateur 


zones, 


short wave 


stations 


Size by 


feet. 


f-— MAIL TODAY- — -' 

1 Wholesale Radio Laboratories 
I 744 West Broadway RC-S 
I Council Blutfs, Iowa. 

[ I I Please rush Multltester I 

• I— I No. 300. $18.75 is enclosed, or I 

I Enclosed Is $-- Balance C.O.D. ■ 

II I Send your reference Book "Tubes! 

1 1 _I and Circuits." Here’s my 10c. I 

I I I You bet I want a Tube-Base Cal-j 
^- 1— I culator. 25c is enclosed. ■ 

II I I Ship me your radio map. I5c is cn-[| 
J I— I closed for packaging and mailing.il 

I I I I Send your free flyer of bard-to-getll 

I ■ L I radio parts. * 


Address 


Town 


St.vte 


I I am n amateur: □ exPerimeter: 1 
^ □ service man. . 
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different frequencies, self-generated oscil¬ 
lations cannot l)c set up. This also makes 
shielding entirely unnecessary. 

A REAL ONE-CONTROL RECEIVER 

The object of the second^ receiver, de¬ 
signed by Harvey Kces of Evansville, In¬ 
diana, is to cover a wide range of frequen¬ 
cies without using tapped or interchangeable 
coils. The entire spcctrtnn from 100 to 1750 
Kc is covered with a 100-ninif tuning con¬ 
denser, assisted by a 25-niinf “bandspread- 
er” across it. There arc no ganged tuning 
controls. The oscillatoi’ condenser (see 
schematic, Fig. 2) alone is tuned. It varies 
the oscillator frequency from 2,100 to 3,750 
Kc to produce a 2,000.-Kc I.F. over the 
entire tuning range. It is this high I.F. 
that makes the wide tuning range possible. 


'^iiiinuniiiiniiiiiiiiiiiiiiiiiiii'iitiiiiiiiiiiiiiiiitiiiitiiiiiHiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiii 

I NEW IDEAS IN RECEIVERS | 

I (Continued from page 695) | 

fiiiiiiiiiiiiiiiniiUKiiiiiiiiuiniiiiiiiiiiiiiiiiiniiitiiiiiiiiiniiiiiiiiriiiiiiriiN^ 

vide additional selectivity and a special 
bandspread for AM signals. So far, the 
wide-range receiver is entirely in the ex¬ 
perimental stage—construction of only two 
sets having been rcix>rtcd. 

A COMMUNICATIONS RECEIVER 

Third is a triple-detection circuit which 
features a variable-width intermediate fre¬ 
quency which can be widened out to super- 
high-fidelity or closed to crystal-filter char¬ 
acteristics. It also provides for audio modu¬ 
lation of C.W. (continuous-wave) signals. 



To tunc from 500 to 1750 Kc with an or¬ 
dinary receiver requires that the oscillator 
frequency be varied from about 1,000 to 
2,200 Kc, a range of somewhat more than 
2 to 1. The 100-inmf condenser across a 
small inductor will tunc readily from 2,100 
to 3,750 Kc, a range less than 2 to 1. 

As may be seen from the schematic, the 



Pig. 2—This Superheterodyne covers the 100- to 1750-Kc range with only one tuning control. 


Dana A. Griffin, New York designer of 
electronic apparatus, is the inventor of the 
new receiver, whicli is described in U.S. 
Patent 2,354,749. It is based on the ‘in¬ 
finite-reject ion” circuit, which is in itself 
not new, and was described by McLaughlin 
in QST November, 1937. He attributes the 
circuit to Garrard Mount]oy of the RCA 
License Division Laboratory. 

The infinite-attenuation circuit is shown 
in Fig. 3. Interstage coupling is both capaci- 
tative through the 25-iimif condenser and 
the intermediate-frequency transformer. 
Values of condenser and the mutual coup¬ 
ling M arc so chosen that at a determined 
frequency to one side of resonance, voltage 
through M and through the condenser are 
equal and opposite. They therefore cancel 
out, and ncr signal is pssed at that fre¬ 
quency. (On the other side of resonance the 
selectivity is that of a very broadly-tuned 
I.F. transformer.) 

Fig, 4 explains the somewhat involved 
action of the system. Suppose the input to 
be tuned to a 100-Kc station and the first 
I.F, to be 465 Kc, The first oscillator would 
then have to be tuned to 1465 to produce a 
465 -Kc beat with the incoming signal. A 
station at 990 Kc would produce a differ¬ 
ence frequency of 475 and one at 1010, 455 
Kc. All three frequencies with their side¬ 
bands would- ordinarily be present in the 
output of the first detector, as is the case 
in ordinary sui>crheterodyncs. 

This band of frequencies now passes 
through the first infinite-attenuation circuit, 
which may be set a kilocycle or so above 
465 Kc. The station 


+jr.. 


Pig, 3—An Infinife-rejecFon tuning circuit. 

input circuit is simply a low-pass filter, ad¬ 
mitting all signals below 1750 Kc and shut¬ 
ting off all above that frequency. The high 
intermediate frequency prevents image in¬ 
terference, even with the untuned input cir¬ 
cuit ; when the set is tuned to its lowest 
frequency—100 Kc—the image is 4100 Kc, 
well above the cut-off point. Since only the 
I.F. circuit selectivity is effective agaiiist 
adjacent-channel interference, some trouble 
might be expected tuning in weak sta¬ 
tions not far removed from ixjwerful ones. 

The present model is not adapted to the 
needs of short-wave enthusiasts, who are 
the ones most concerned about band- 
switching. A receiver with a much higher 
interme<liate frequency—in the order of 20 
Me (20,000 Kc) could cover the whole 
range from 100 to 15,000 Kc. 

Mr. Kees has drawn up tentative plans 
for such a set adapted both to FM and 
AM reception, with a 20-Mc amplifier. A 
second I.F. amplifier at 500 Kc would pro- 


The 465-Kc signal and a band of frequen¬ 
cies just below it pass on to the next de¬ 
tector and oscillator, which may be set at 
a frequency below the I.F.—say 400 Kc. 
The 465-Kc signal will now be transformed 
to 65 and the 455-Kc signal to 55 Kc. Note 
that no signal above 65 Kc exists, having 
been cut off by the first infinite-attenuator. 

The signals now pass the second infinite- 
attenuation system, set to cut off frequen¬ 
cies below 65 Kc. The original 1000-Kc sig¬ 
nal will pass but the 1010-Kc signal (now 
55-Kc) will be slopi>e(l. Frequencies within 
a kilocycle or so of the 65-Kc I.F. fre¬ 
quency arc passed to the third detector, to 
be rectified and amplified in the usual way. 

Most important feature of the new re¬ 
ceiver—this band of “a kilocycle or so” 
may be narrowed to zero or widened out 
to satisfy the demands of high-fidelity re¬ 
ception simply by varying the second oscil¬ 
lator over a few kilocycles. Should its fre¬ 
quency be lowered to 390 Kc, the differ¬ 
ence between it and the 465-K.c signal en¬ 
tering the second mixer would become 75 
Kc. We now have a 10-Kc bandpass, and 
a little re-tuning of the input circuits 
(which include the first oscillator) would 
put the 1000-Kc signal right in the middle 
of it, while the lOlO-Kc station would be 
cut out by the low-side rejection circuit. 

If the second oscillator were tuned slight¬ 
ly above 400 Kc, no signals whatever ivould 
reach the final detector, as no frequency 
higher than 465 reaches the second oscil¬ 
lator, and the difference frequency between 
the oscillator and any frequencies that do 
arrive would be less than the 65-Kc cutoff. 
The band to be passed can thus be cut down 
to crystal-fdtcr width, with tlie advantage 
that the sides of the selectivity curve are 
straighter than in a crystal circuit, and the 
objectionable “pinging” due to the high Q 
of crystal circuits is absent. 

The band can also be widened out from 
zero to any extent required for a given 
type of reception. Thus phone can be re¬ 
ceived on a band a few hundred kilocycles 
wide—sufficient for intelligibility but nar¬ 
row enough to cut out interference v/hich 
cannot be rejected by conventional circuits. 
The band can be narrowed or widened dur¬ 
ing reception of a transmission if required, 
with only the necessity of slight retuning 
of the input circuits whenever its width is 
changed. 

By frequency-modulating the second os¬ 
cillator, it can be made to* impress an 
audio modulation on C. W. signals. This 
is done by varying its frequency at an 
audio rate sufficiently to cut off the signal 
(reduce the band-width to less than zero) 
at extremes of oscillator swing. This is ac¬ 
tually an electronic chopix^r, similar in ef¬ 
fect to those which used to be common in 
I.C.W. transmitters. 

This chopper method of making C W. 
signals audible is claimed by the inventor 
to be a considerable improvement over the 
heat-frequency oscillator, whose tendencies 
toward lock-in and drift arc well known. 
Fig. 5 shows a schematic of the essential 
parts of the receiver. 


at 990 (now 475 Kc) 
is entirely cut out, as 
are all frequencies 
between 475 and the 
cutoff just above 465. 



Fig. 4—Pa4h of signals through the Griffin receiver's channels. 
Fig. 5, right— Hookup of the most essential parts of the circuit. 
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RADIO VOLTAGE TESTS 

(Continued from page 706) 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 

or is not properly connected due to a poor 
soldered joint. 

If voltage is obtained between plate and 
ground^ but not between plate and cathode, 
an open in R3 may be the trouble. Either 
a new resistor can be tried or an ohmmeter- 
measurement to check the resistance taken. 

If there was no plate voltage on VT-1 the 
trouble might be an open in R1 or a lower 
than normal resistance between the plate 
and B-minus, due to a breakdown in a 
condenser connected between those points 
or-a short in the wiring. 

The basic circuit of a full-wave recti¬ 
fier arrangement is shown in Fig. 5. A 
common mistake that many beginners make 
ill checking this circuit is to connect a D.C. 
voltmeter to the rectifier plate (either one) 
and the rectifier filament. The location of 
the meters for voltmeter tests is indicated 
directly on the diagram. A serviceman 
would use rapid point-to-point analysis in 
checking such a circuit. Note that the rec¬ 
tifier filament circuit is at a high voltage 
witli reference to ground. The voltage in a 
typical case might be anywhere from 200 
to as high as 400 or 500 volts, depending 
on the type of radio in question. 

The D.C. voltage developed across a 
resistor connected l>etwccn the center tap of 
the high-\oltagc winding and ground may 
be used for .biasing an output tube or other 
tubes in the receiver. The D.C. voltmeter 
is connected to check that voltage as in¬ 
dicated on the diagram. The electron flow 
is from the centertap to ground and the 
polarity indicated must be observed— 
otherwise a reverse indication on the meter 
wfill be obtained. 

If there is a very high voltage across 
R1 the trouble may be that the resistor is 
open, burned out, or that the load* has been 
disconnected. If the resistor appears to have 
been overheated the trouble may be due to 
a breakdown in C2. The voltage across the^ 
output can be checked with C2 in and out 
of the circuit. If, with the condenser out, 
the D.C. voltage conies up greatly, the de¬ 
fect in C2 is obvious and a new condenser 
can be installed. 

Should there be no a oltagc at the output, 
a break in LI may be responsible. Usually 
there will he a voltage drop of the order 
of 80 to 110 acro.ss Ll. which may be the 
field coil of a loud-speaker. This varies ac¬ 
cording to the set and the resistance may be 
that of a choke or a speaker field. Low- 
resisiance chokes having low voltage drops 
arc used in some radios. 

If no voltage output across Cl is obtained 
and the leakage and circuit resistances a|>- 
pear to be normal, tlie trouble may be weak 
emission or no emission at all in the rec¬ 
tifier—assuming that there is voltage across 
L3 and L4. An open in the filament circuit 
of the rectifier tube could also cause the 
trouble. 

Still another type of power supply is 
that found in auto radios using synchronous 
vibrators. The D.C. voltage output may be 
checked by connecting a D.C. voltmeter to 
tlie centertap of the high-voltage secondary 
and ground. If no output voltage is ob¬ 
tained, the trouble may be due to a break¬ 
down in the buffer condensers (a rather 
common fault) or to failure of the elec- 
trolytics. In some cases a new vibrator will 
be required, but before a vibrator is in¬ 
stalled the circuit should be carefully 
checked to make certain that any defects 
which can be cleared are removed. Other¬ 
wise, installation of a new vibrator may 
result only in damage to that vibrator and 
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BURGESS INDUSTRIAL BATTERIES meet every power requirement 
for the conveniently portable sound-level meter. Used for 
qualitative measurement of sound, the meter consists 
essentially of a sound pickup, a special electronic amplifier 
and an indicating instrument. Burgess Industrial Batteries 
give dependable, long service life in hundreds of electronic 
industrial applications. 

ENGINEERS CHOOSE BURGESS Industrial Batteries for the 
operation of portable instruments — recent surveys of dry 
battery preferences reveal that Burgess is the first choice of 
electronic experts! Burgess engineers will develope batteries 
for any special problem you may have, although most needs 
can be served from the standard line available through 
your Burgess distributor. Burgess Battery Company, 
Free party lUinois. 

CAREFUL BUYING KEEPS PRICES DOWN I 


BURGESS BATTERIES 

VOTED FIRST BY ENGINEERS IN NATION.W/Df INDUSTRIAL BATTERY SURVEY 


not restoration to normal of the circuit per¬ 
formance. 

In any event, the basic idea of keeping in 
mind the plate-cathode of a tube, or screen 
grid-catliode, as a resistance equivalent to a 
load Rl and then visualizing a series re¬ 
sistance between that load and the source of 
voltage will be handy and helpful in serv¬ 
icing. If you don’t have voltage across the 
load, look for a lower than normal resist¬ 
ance across the load, an increased resist¬ 
ance between tlie load and the source, or a 
defect in the source itself. 


Savings of 20 to 40 percent in size of 
postwar radio receivers, television and FM 
sets, are expected to result from the use of 
miniature tubes of the type now being manu¬ 
factured for the armed services. 


NEW RADIO BOMB CONTROL 

Now that United Nations experts are 
studying tiic Nazi radio-controlled “V- 
wcapons” in their own factories, many 
fantastic rumors on their construction and 
control may shortly be exploded as a result 
of their investigations. 

One of the most pleasing—if not most 
authentic—of these conics from the un¬ 
derground Norwegian newspaper, Vaart 
Land (Our Land). That paper stated: “It 
is rumored that all the sets confiscated in 
Norway have been removed to Germany 
for incorporation in the German V-1. They 
are i>articularly suitable for this puri>ose as 
they are all without exception tuned to 
London.*’ 

(The story was broadcast—^with no small 
amount of relish—on a recent BBC pro¬ 
gram.) 
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MR. RADIOMAN: 
CREI Training Can 
Equip You to 

STEP AHEAD 
OF 

COMPETITION 



WILL YOU BE READY? CREI Can Prepare 
You Hov for a Better Job and a Secure Post- 
War Career in RADIO-ELECTRONICS 


CREI Technical Home Study Train¬ 
ing Prepares You for the Secure 
Radio Jobs that Pay Good Money 
for Ability — 

You can be ready to enjoy the security 
of an important engineering position and 
take advantage of new career opportunities 
.. . . i/ you prepare yourself 7iow. 

Join the ambitious radiomen who are as¬ 
suring themselves of secure good-paying 
jobs with a planned program of advance¬ 
ment made possible by CREI home study 
training in Practical Radio-Electronics En¬ 
gineering. 

You can study at home—in your spare 
time—develop your technical ability—in¬ 
crease your knowledge to keep pace with im¬ 
portant developments now taking place in 
the industry. 

CREI home study courses are constantly 
being revised and kept up-to-date with the 
rapid developments in the industry. What do 
you know today about U.H.F. circuits, cavity 
resonators, wave guides, Klystrons, Magne¬ 
trons and other tubes? U.H.F. as well as all 
other basic principles of modern, practical 
radio electronics engineering are covered in 
CREI home study courses. 

When the war is over, the good jobs will 
go to the “survival of the fittest,” so make 
sure that you will not be left behind. Get 
ready now, for a secure job in the coming 
new world of Electronics. 

• WRITE FOR NEW, FREE 36-PAGE BOOKLET 

If you have had professional or 
amateur radio experience .and want 
to make moro money—1st us help 
you qualify for a better radio Job. 

TELL US about YOURSELF, so 
wo can intolligontly Plan a courso 
best suited <for your needs.— PLEASE 
STATE BRIEFLY YOUR BACK¬ 

GROUND OF EXPERIENCE. ED¬ 
UCATION AND PRESENT POSI- 
TION. 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Home Study Conrsca in Practicnl Rndio^ 
Electronics Engineering for Profes¬ 
sional Self-Improvement 

Dept. RC.8, 3224—teth St., N. W. 
WASHINGTON 10, D. C. 

Contractors to U.S. Navy—U.S. Const Guard 
Canadian Broadcastinpr Corp.—Producers of 
Well-trained Technical Radiomen for Industry 
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Progress In Invention 


Conducted by I. QUEEN 


FM-AM RECEIVER 

Murray G. Crosby. Rivcrhead, N. V, 

Patent No. 2.3G3i650 

T he ordinary resonance curve of an I.F. ampli- . 

ficr introduces AM so that a limiter is required 
for FM reception. Here the usual discriminator 
is modified by adjustment of M, C, Rl and R2 
tn obtain excessive selectivity, its curve drooping 
near the carrier. The decrease near this frequency 
is compensated by the usual increase of the res¬ 
onance curve, resulting in a linear discriminator 
curve without a limiter stage. 

AM may also be received as shown. Here the 
out nut is the sum of voltages across R6 and R4 
which are in phase. The output will be a double¬ 
humped voltage of the siime polarity on each side 
of the carrier. When combined with the above- 
mentioned resonance curve the result is a desired 
Hat top. 




TUNED LOOP ANTENNA 

Harry E. Thom.'is, Haddonflcld. N. J. 

Patent No. 2.373.2C6 

L OOP aerials provide compact sources of energy 
pickup, but heretofore there has been no effec¬ 
tive way of tuning the loop to fully cover the 
broadcast band. An inductance tuning ratio of 
10-1 would be required f^r this purpose. The 
elimination of tuning condensers would permit 
a more compact and economical input circuit. 

The accompanying diagrams illustrate a new 
means of tuning a loop with an inductance change 
ratio of about 10-1. Four .similar loops arc wound 
in the same direction and mounted on a col¬ 
lapsible. hinged body. For clarity only a single 
turn is shown on each side. When fully open 
(full lines) the total inductance is due to the 
self-inductance of each side plus the mutual 
inductance cfTocts of opposite sides which are 
seen to aid. As the sides collapse, (dotted lines), 
note that adjacent sides approach. Since the 
latter effects oppose, the resultant inductance ap- 
pro.*\che 3 a very small value. 

The quadruple loop is in effect a special appli¬ 
cation of the variometer principle used in the 
tuning circuits of many early broadcast radio 
receivers. 

Any gear system which eliminates backlash 
may be used as a control. 


system can be used not only for the above rea¬ 
sons but also because of its greater safety, since 
it has a current-limiting characteristic. 

A voltage step-up R.F. transformer having a 
Q of about 160-300 steps up the high frequency 
(about 1 Me.) to a high voltage (up to 76,000), 
A 6Y6 oscillator, for sample, can generate about 
16 watts at 75% efficiency using 300 volts on its 
plate. By using tight coupling, and tuning the 
oscillator to the lower of the two resulting peaks, 
a voltage regulation of between 5 and 15% may 
be obtained (Fig. 2). 

SAWTOOTH GENERATOR 

Thomas W. Cunniff, Newnrk. N, J. 

Patent No. 2,374.C66 

^HIS novel electron tube simplifies and im- 
* proves the generation of sawtooth wave forms. 
It con.sists of an electron gun A, a beam deflecting 
system B and a target C. The latter is seen to 
be an annular coating of resistance material 
(such os carbon sprayed on to a mica disc) with 
a small gap, 

A sine wave of do3irc<l frequency is applied to 
the tube. A phase-changing circuit applies volt¬ 
age to the two sets of plates 90^ out of phase 
with each other, causing the beam to travel in 
a circle along the target. 

The output voltage at DE is seen to be in 
series with a portion of the target PD (P being 
the point at which the electron beam strikes the 
t;^rget at the moment). The greater the length 
PD, the smaller the output voltage becomes. 
Therefore, when P is in the gap. the outpvit volt¬ 
age is zero and it becomes progressively greater 
ns P moves in the direction of the arrows. The 
small figure shows the wave form. Note that no 
time is wasted since the voltage drops immedi¬ 
ately to zero at the gaP. Dotted lines show ordi¬ 
nary sawtooth waves. 



HIGH-VOLTAGE GENERATOR 

W HERE high voltages at low currents are re¬ 
quired, as in television circuits, it is desirable 
to eliminate transformers because of their great 
weight and bulk. An R.F. oscillator and rectifier 
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WESTON TUBULAR RESISTORS 

WESTON fubular resistors . . . widely used 
since their introduction over a decade ago 
. . , furnish another outstanding example 
of sound engmeen’ng coupled with eng/- 
i?eer/ng foresight. For no new 'hurried' 
resistor design was needed in order to 
meet exacting military specifications that 
called for protection against tropical 
humidity, arctic and high working te.m- 
peratures, and salt air. The WESTON tubu¬ 
lar resistor met these new specifications , 
and in a rugged, non-fragile design fried 
and proved throughout the years. These 
resistors^conform to and are approved 
Under joint Army Navy Spec, JAN-R-29. 

Bulletin A-12 gives complete specifications. 

Send for your copy . , . Weston Electrical 
Instrument Corp., 599Frelinghuysen Ave., 

Newark 5, N. J, 


West 


e^n 
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MICROWAVES 

(Contviued from page 698) 
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tween the two magnetron sections interacts 
on the electrons in such a manner that 
they move spirally, as shown in Fig. 5-c. 
There arc several methods of producing 
oscillations with the magnetrons^ but since 
the field is so large, only the transit-time 
method will be considered here. It is the 
mctliod most nearly like that previously de¬ 
scribed for the Barkhausen-Kurz oscilla¬ 
tor. Assume that we have a split-anode 
magnetron, as in Fig. 6, with an A.C. 
voltage applied between the segments. 



Fig. 6—A magnetron of the split-anode type. 

Those electrons which leave the cathode 
and strike the plate give up energy to tlic 
A.C. source applied to it. Those which re¬ 
turn to the cathode give up energy to it 
which was extracted from the A.C. plate 
source. In order that the oscillations be 
sustained, it is necessary that more energy 
be given up to the A.C source than taken 
from it, as this A.C. source is actually the 
tuned circuit. Electron velocities arc in¬ 
creased and decreased by the A.C. source 
in the magnetron in the same manner as in 
the B-K circuit, and the cnerg}' extrac¬ 
tions and deliveries arc the same. 

Tliercfore, it may be seen that the ideal 
situation is for the electron to make sev¬ 
eral oscillations and eventually land on the 
plate. This is accomplished in two man¬ 
ners. The first is to tilt the magnetic field 
at an angle not exceeding 10 degrees. This 
gives the electron a helical path, ending 
on the plate. The other method is to put 
end plates on the cylinder, so that the ef¬ 
fect is the same. 

Magnetrons have many applications in 
the microwave field, and the developments 
have gone much further than security reg¬ 
ulations will |>ermit discussion of. Thej^ are 
used to produce the shortest sustained os¬ 
cillations yet attained, with wave lengths 
down to less than 1 centimeter in length. 

End of Part II 

WE MAKE 'EM PLAY 

rROM ^e title, the readers will think 
■ this is just another mess of hot air on' 
what tu?)cs will replace the ones we all 
dream about having by the hundreds, such 
as 12SA7\s, etc. But wake up, Servicemen, 
throw your brains into high gear and focus 
ynur photo-electric eyes on your tul^e shelf. 
Do you see any 6SA7's? Well, pull *em off 
the shelf and place them on your bench. 
Now drag over to the bench about SO of 
the sets waiting for 12SA7*s, heat up 
your iron and roll up your sleeves. Don't 



bother about sockets, you won't need them. 

Look at Fig. A. Remove the wires on 
pins. No. 2 and No. 7 of the 12SA7 and 
slap a 50 olim, 1 watt resistor across tlic 
terminals. You now have the rest of the 
tubes in series with the resistor instead of 
the 12SA7 socket. Then look at the power 
switch on the volume control. Nine times 
out of ten it is grounded, so break this 
lead and connect in the 12SA7 (I mean 
6SA7) socket (Fig. B), 

What happens is this: when the tubes 
warm up aiid draw current, the 6SA7 will 
light because it is in scries with the com¬ 
plete load, that is, heaters and rectifier. 
The total is about 260 mils, so the 6SA7 
should have a long life. 

I first tried this trick about 8 months ago 
and the set is still in operation. Since then 
I have changed about 450 sets and all work 
satisfactorily. About a week after the first 


change, I thought, “By heck, if a 6SA7 
works that way for a 12SA7, so will a 6SK7 
for a 12SK7, a 6SQ7 for a 12SQ7, etc." I 
tried them, and sure enough they do work. 

Use a NEW TUBE, though. I haven't 
tried a used one yet and I'm not going to. 
I advise anyone trying this system to stay 
as far as they can from so-called “good used 
tubes." It might he a good idea to use 
a 1-anip. fuse in the circuit in case a short 
develops between cathode and heater. 

Tunis Nunamattu 
Portsmouth^ Ohio 

# 

A survey made for tlic Canadian Radio 
Manufacturers Association, reveals that 
only 5% of Canada's radios are out of 
order. This, reports the Association, reflects 
particular credit on the radio men of the 
country, in view of the severe parts shortage. 
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RESISTORS 

lo% etccttnAte 
tnatdlc-ptec 

SERVICE 



Time-proved, battle-proved, 
service-proved... Oh mile Brown 
Devils and Adjustable Divid- 
ohms are used today in critical 
war equipment. After Victory 
. . . these dependable units will 
again be the favorite of radio 
servicemen who want and use the 
best for resistor replacements. 

For information about these and 
other Ohmite Resistors, write for 
Stock Unit Catalog 18 . 

SEND FOR HANDY 
OHM’S LAW 

watts, volts, \ 
amperes^ 
quickly, accu- 

rately Solves 

"ZbS'ii'h one settjns of the 

able in quantttsese) 

OHMITE MANUFACTURING CO. 

4894 Flournoy Street • Chicago 44, U.S.A. 


MOTE 

RHCOS1A1S • RtSiSTORS • TAP SWITCHES 


Unbalanced-Bridge Checker 


R esistance and continuity measure¬ 
ments arc not new in radio servicing. 
Here is a professional tester which 
was designed for quick and simple 
operation of production units and which 
contains a number of unusual features. It 
was designed by Glenn L. Martin Co. en¬ 
gineers for the testing of communications 
systems in Martin electric turrets. It has 


voltage causes firing of the second thyra- 
tron and again the red light flashes on. 
The meter is protected both by a shorting 
of its terminals and by the addition of a 
high resistance in scries with it, when this 
liapi>cns. 

An unusual 6J5 circuit is provided for 
additional protection. If. the tester should 
be operated before the thyratrons become 



resulted in great speeding up of war pro¬ 
duction and the saving of time and labor. 

The circuit is interesting to techniciatis 
because of two features. One of these is 
the unbalanced bridge used in certain 
checks. The other is the use of the tbyratron 
tube in a piece of test equipment. 

Two extremes of resistance measure¬ 
ments are provided for. One is insulation 
resistance in the neighborhood of 100 meg¬ 
ohms. the other is a continuity test of ap¬ 
proximately .01 ohms. Many safety devices 
for the protection of equipment are pro¬ 
vided for and red lights flash on to indicate 
reject units. 

leakage test 

For this test an unbalanced-bridge circuit 
is used, switches 1 and 2 being closed. The 
test unit is effectively connected across the 
9.5-m?gohm arm (A and B) The bridge is 
nearly balanced as it stands, so that with 
the addition of the unit it becomes unbal¬ 
anced still further to an extent depending 
upon the leakage of the production unit. 
Greater unbalance i)laccs a greater negative 
potential on the 6F6 grid with a resultant 
smaller plate drop. The grid circuit of the 
2051 thyrairon (Radio-Crait, Sept. 1944) is 
adjusted so tliat it fires when the unit being 
tested is 95 megohms or less, thus ^indicating 
any leakage wliich might be significant in 
the operation of the apparatus tested. 

Firing of the thyratron causes operation 
of the relay in its plate circuit (CR-1) 
closing one set of contacts in the meter cir¬ 
cuit (lower left of the diagram) and an¬ 
other set in the input ix)wer circuit. The 
latter causes excitation of CR-2 which 
flashes on the red light to notify the opera¬ 
tor. A release switch must be re-set before 
tests can be continued. 

CONTINUITY TEST 

For this test, the unit must show .01 
ohm or less, to pass. It is connected effec¬ 
tively across Rs (between C and D) when 
switch 4 is closed. A storage battery circuit 
with proper limiting resistors and protec¬ 
tive circuit breaker is in scries \yitli Ra. 
The \ oltagc drop across the latter is meas¬ 
ured by a 0-1 M.A. and scries resistors. 
Connection of a good unit across Ra lowers 
the voltage and gives a sufficiently low 
M.A. reading. Units arc rejected if they 
give higher than a predetermined indica¬ 
tion. If tht unit is opcn-circuited, the high 



Special cables for production checking are 
fitted to the checker's three receptacles. 

heated, relay CR-3 maintains the meter in 
a shorted condition.— LQ. 

m 

Cyclotron Aids Health 

C YCLOTRON bombardment of elements 
to make them radioactive renders them 
useful for treatment of several tyi>es of hu¬ 
man diseases, says a recent report from the 
University of (California 
In some instances these substances are 
superior to radium, since the elements may 
be chosen which will be sent through the 
body to a certain organ or group of organs, 
according to Dr. B. V. A. Low-Beer, 
assistant professor of radiology- on the San 
Francisco campus of the University. Thus, 
he explained, radioactive iodine will be 
concentrated by the body in the thyroid 
gland, radioactive strontium will he collect¬ 
ed in the bones, and radioactive phosphorus 
deposited everywhere in the body where 
there is active cellular metabolism, particu¬ 
larly in the bone marrow. He indicated 
that these chemicals may be administered 
by mouth or intravenously, or used locally 
for certain skin diseases. 
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the only solution would seem to be the use 
of projection tubes. These, tubes can be 
produced in 'sufficient guantitfes when tlie 
war ends to bring their cost down to a level 
which is not overly exorbitant. 

In connection with the use of projection 
tubes another problem arises—the placement 
of the image-receiving screen. Thus far, 
manufacturers have attempted to incorix)r- 
ate the screen on the console front, at the 
rear of the console, and have even placed it 
on an opjxisitc wall. In the latter case the 
cabinet hac to be moved away from the wall 
during projection, which, in the opinion of 
many experimenters, ruled out this possi¬ 
bility. 

An interesting attempt to obtain tlie ad¬ 
vantages of projection in a direct-viewing 
screen is being made by Dumont in connec¬ 
tion with their new 20-inch tube. A set 
mounted in the wall with the flat face of the 
tube flush with its surface is out of the way 
and makes possible better definition than a 
projection-type machine throwing its images 
on a smooth piece of wall. 

The fact tliat the average living room is 
apt to be relatively small makes it important 
that the television set designer find some 
method of reducing the size of the trans¬ 
mitted picture to roughly ^ of that pro¬ 
vided by a home movie projector. At the 
present writing the inclination is strong to 
follow through with the “screen on cabinet 
front'" school of thought. 

Fig. 3 shows how the 20-inch tube can be 
used without too great a waste of floor 
space. The tube is retractable into its cabinet 
when not in use. Whcji a program is to be 
viewed, the doors are opened and the tube 
brought out into tlie viewing position shown 
in the photograph. 

The objections raised to this procedure 
seem to be that eye strain would result 
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TELEVISrON and the 
SERVICEMAN 

(Continued from page 692) 
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through ‘a constant viewing of televised pro¬ 
grams, but there is no particular reason to 
believe that television set observers will keep 
their eyes glued on the receiver screen in 
anything approaciiing a continual process. 
Surveys made by concerns operating tele¬ 
vision transmitters show that listeners do not 
watcli the screen for 
more than 15 min¬ 
utes at a stretch. 

During longer pro¬ 
grams, lasting a half 
hour or more, the 
viewer is apt to rest 
his or her optics 
with occasional 
glances about the 
room. More to the 
point, a consideraI)lc 
portion of televised 
entertainment con¬ 
sists of vocalizing 
a n cl instrunicntaliz- 
ing and it is not 
necessary that tlic 
vocalist or instru¬ 
mentalist be closely 
observed at allTimcs. 

Of more than pass¬ 
ing interest to the 
servicing fraternity, 
is the question of 
controls to be locat¬ 
ed on the front panel 
of the television re¬ 
ceiver. Opinion, at 


the moment, seems to favor the placement 
of a focus control, mounting field and line 
control directly underneath the screen eas¬ 
ily accessible to the operative. At least one 
television set manufacturer has worked out 
a push-button arrangement for all knobs 
on the front panel. 

According to television set designers, the 
postwar television receiver will contain up¬ 
wards of 25 to 30 tubes. This number will 
quite definitely stay put, for engineers are 
in wholehearted agreement as to the futility 
of attempting to streamline the tube com- 
(Continued on following page) 




Amazing New Invention 


1345 EDITION 

REPAIR ANY RADIO IN MINUTES 

Learn time-saving trouble-shooting 
short-cuts; find any radio fault 
'\^ ith ease. Follow the tests showm 
on 24 large circuit blueprints. Over 
1,000 practical repair hints. Hun¬ 
dreds of simplified tests using a 5c 
resistor and any filter condenser. 
Introductory material for beginners 
and to seiwe as review for expe¬ 
rienced radio men. Several chapters 
on test equipment. Complete plan 
iM manual form, 64 Job-sheets, data 
on all tubes, size: 8^^ x 11 inches. 
Sold on no-risk trial. Money-back 
guarantee. Use coupon to order —► 


method tells you how to 
locate the source of 
trouble in any radio set 
without equipment. Make . 
needed tests, measure volt 
age, trace the signal, by 
using only a 5c resistor, 
small condenser, and a crys¬ 
tal detector. Inject signals 
without any signal genera¬ 
tor. Test parts by the new 
Comparison method. Test 
tubes without equipment. 
Repair any radio expertly 
following illustrated, simpli¬ 
fied plans. Quickly improve 
your radio servicing ability. 
Data on all sets, portables, 
AC-DC, FM, recorders, 
intercoms, P.A. Examine 
and apply the plan for 
10 days without obligation. 
Send coupon today > 


^ - -, ^- ^ I& serviceman.I 

gestions locate faults quickly and 
easily. You may try this unique plan { complete plan i 
without risk or obligation. J $450 ' 

TRIAL ORDER COUPON" X 


Supreme Puhlications 


PUBLISHERS OF RADIO BOOKS. MANUALS, AND DIAGRAMS 


9 S. Kedzie Ave. 


Chicago 12, Illinois 


Ship postpaid the new complete Simplified Radio Servicing manual for 10 days' 
examination. I am cncloslnR $1.50. full price. I must bo entirety satisfied or you 
will refund my total remittance. 


NAME: ... 
ADDRESS: 
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HERE >r. four of tEo handiest rr5iy‘nt’od’‘o" 

n nopular lechnital library ever turned out. Tb ^ ^ 

Introduction. Their usefulness Is ^ 

proven on the best “proving ground’ m the worm, 
practical application.” 

Yes. indeed, thousands upon thousands of teehi^clans, servicemen, 
experimenters, trainees use these books dally. They are Just the 
right sire to slip in the pocket so you can read them when traveling. 

The knowledge gained from those self-help books can be used 
in countless ways: for example. In building a home-set; when servic¬ 
ing an outside lob; or when preparing for an examination. Many 
men In the armed service who are aiming toward a higher rating are 
making excellent use of these books. The price, only 50c each, and 
less when you buy more than one at a time, is trifling when you 
consider that the first application of the knowledge gained will 
Itkely pay the cost of all tour books. 

No. 25—Home-Made Radio Test Instruments 

Outline o( Contents; A Low-Cost Siernal Chaser—SiRnal Tracer 
Test Unit—Slmpllfled Practical Signal Tracer—A Home.MsOe Inhnite 
Jtcsiscance Tube Checker—Build This Direct-ReadInjc V.-T. Voltineier 
—How to Make a Modem V.-T. Voltineter—MeasurmK HiKh Values of 
A.C- VoUaKc and Cunent With a Low-RanKe Meter-How to Make * 
Meter-Raiiae Extender-How to Build a Practical Tuhe Tester and 
Set-Analyzer Adapter—The BcKlnners* Slmulo Volt-Mill lammeter- 
Build This SlmnUhed Neon-Type Test Unit—MldRot Oscilloscope— 
How to Make and Use a Freouenry Wobbler—Double TraeUiK Your 
Oscilloscope—Home-Made Fi-eoueiicy Modulator. 

pjo. 26—Modern Battery Radio Sets 

Outline of Contents: BCBlimei’s l-Ttd>e Hl^i-Galn All-Wave Re- 
ceivnr~fic^inncra-BuUd Thi® i-Tube Loob Ho^-civoi*—A 3-1n-l 

tery Portable_An Easlly-BulH ••FiewlllnK Superrejtenerallve 2-in. I 

^Card File” Ba^eiw Sei—A 2-Tube .Sunerhet. With Pentftffrid Roi«n. 
crative 2nd-Deiector_Thc 4-Tube 

••Lunchbox P’' Battery Portable—•’The Seafarer’’ Loop-Type Boat 
Radio Se^4-Tube Permeability Portable—An Ail-I^rpose Portable— 
A Tviilcal Commercial 3-Way portable (Pilot Models X-1452 an<l 
X-14 531-SwitSi fo7 vUi.iir ’’C- Bias on Battery Ra^Sei^Maklne 
a Simple Portable Aerlal-Maklnjr a Pllot-LlKht Fuse-Old Auto Sets 
for New Cara—UslnK a Loop Port.-ible In Cars—Quatl-Electrlc SolderlnfC 
Irnn—I.amp Bulbs as Resistors. 

No. 27—Modern Radio Servicing Teehnlaue 

Outline of Contents; Element.ire Scr\-lclnfr Technique—Correct Pro¬ 
cedure for the Servicing Bealnner—Elementary Procedxire for Servicing 
Radio Sets—A.F.C- Alijrament Made Easy—Dynamic Servlclue—Dy¬ 
namic TestlnR Simplifies ServlclnK— Moflom Receiver Test Require¬ 
ments—Servicing Universal A.C.-D.C. Receivers—Servicing: “Orphans 
and Private-Brand Sets—Emerjfency Servicing Without Test Meter»— 
ServlclnK Colls—Servicing r.f. Colls—ServlclnK^ Oaelllator Colls— 
General Information—RM A Transformer Color Code—What Causes 
Echo. Fading?—Radio Service Puzzlers. 

No. 28—All About Freuuency Modulation 

Outllna of Contents: The ABC of F M--Frequency vs. Amplitude 
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Build This Practical F.M. Adapter—Audio Ampllftcntlon—F.M. Audio 
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All four books are listed uniformly at 50c 
each. No discount on less than three books. 

If you wish to take advantage of our special 
offer, ordering three books or more, we make 
an unusual low price to you as follows: 

3 books—$1.25 4 books—Si.50 

Do not fail to send coupon today I 
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25 West Broadway, New York 7, N, Y. 
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(Continued from previous page) 
plemcnt. The majority of tubes used will be 
of the midget variety, to conserve space so 
badly needed. These tubes, with the excep¬ 
tion of the projection tulie division, will 
present no particular problem to the service¬ 
man in general, but it should be emphatically 
stated that an extremely high voltage will 
be delivered to the catlKxle-ray tube from 
the power supply. Unless the greatest care 
is observed in handling this section of tlie 
television receiver the radioman may very 
easily become the mortician*s delight. High 
voltage is never pleasing at best and 30 or 
40 kilovolts can be very disconcerting to the 
human chassis. 

Which brings us to the all important topic 
of television servicing tools. Present tube- 
testers are all well and good, so far as the 
sound end of the television receiver is con- 
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Almost all television receiver servicing will 
be handled in the home because of the need 
for antennae adjustment, and because witli 
such a multitude of tubes, testing them will 
be the first step in servicing procedure after 
the antennae has been checked. This is 
regular radio servicing procedure, and out¬ 
side the special synchronizing and ^‘fram¬ 
ing” pulse circuits, most of the rest of the 
equipment is along standard radio lines. 

Summing it up, the radioman who takes 
the time and trouble to bone up on television 
theory and practice within the next few 
months will be many steps alicad of the 
individual who believes in the theory of 
procrastination. 

WORLD-WIDE STATION LIST 

(Continued from page 712) 


21.470 

GSA 

lean beam. 8:45 to 10:13 am: 11:45 
.'im (0 3:30 Pm. 

LONDON. England: Africa. 7:45 

21.530 

GSJ 

to 11 am. 

LONDON. ENGLAND. 

21.550 

GST 

LONDON. 

ENGLAND. 

21.640 

GRZ 

LONDON. 

ENGLAND. 

21.675 

GYR 

LONDON. 

ENGLAND: India. 5 to 

21.710 

GVS 

7:30 Pm. 

LONDON. 

ENGLAND. 

21.750 

GVT 

LONDON. 

ENGLAND. 

25.750 

GSQ 

LONDON. 

ENGLAND. 

26.100 

GSK 

LONDON. 

ENGLAND. 

26.400 

GSR 

LONDON. 

ENGLAND. 

26.550 

GSS 

LONDON. 

ENGLAND. 


NEW RADIO SLIDE RULE 

A new radio slide rule especially de¬ 
signed to provide a fast and accurate 
i means of solving problems involving re¬ 
sistors in parallel and capacitors in series 
has just been put out by Allied Radio 
Corporation of Chicago. 

A single setting of the slide automati¬ 
cally aligns all pairs of resistors which 
may be connected in parallel, or capacitors 
which mky be connected in series, to pro¬ 
vide any required resistor or capacitor 
value. Range: 1 ohm to 10 megohms; 10 
mmfd. to 10 Tnfd. 

The new lulc, which is priced at 25c, is 
made of heavy glazed card, with a slider of 
the same material, resembling somewhat 
the earlier Allied Coil Calculator de¬ 
scribed in this magazine last year. 



cerned. Test equipment providers are appar¬ 
ently hatching a new line of adapters which, 
when used in conjunction with present test¬ 
ing equipment, will enable the radioman to 
cope with visual receiving equipment. 

Moreover, many tube-testers and set an¬ 
alyzers, now reposing in service centers, are 
on their last legs and will need to be re¬ 
placed. The serviceman may as well earmark 
several hundred dollars for postwar tele¬ 
vision testing equipment. It will be impor¬ 
tant that the radioman handling television 
servicing activities he in the possession of a 
cathode-ray-oscillograph winch will ;idd a 
further inv'estment of $65.00 to $100.00, de¬ 
pending on the make and model. 

It will he impossible to guarantee service 
work for the first few months of television 
activity and flat-rate servicing will be tossed 
out of the window in no uncertain terms. 

RADIO 


DIAL CABLES 

By Ed Carter* 

Of all the jobs one has to do 

When fixing sets—I think it true 

The one whicli tries each mother's son, 

Is putting dial cables on! 

For dial cables weave about 
Around the pulleys; in and out; 

They run first there, then back to here; 
Go up and down—run far and near I 

Two hands, I’ve found, are not enough 
To do this job—it’s mighty tough; 

Your hands are insufficient for 

This tyi>e of work—one should have four! 

And if by luck the way is found 
To rightly string the cable ’round. 

The darn thing comes out short—Ah woe I 
At this point you feel mighty low! 

Let’s moan a dirge of deep despair; 

Let’s shed a tear; let's roundly swear; 
Let’s curse the day of infamy 
That dial cables came to be! 

* Radio KUJ, Walla Walla. Washington. 
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BATTERY RACKET 


W ARNINGS of a widespread racket in 
selling spurious comi)OLiiuIs to motor¬ 
ists under the guise of battery accelerants 
were issued recently by the American Asso¬ 
ciation of Battery Manufacturers, the 
Automobile Club of New York, and the 
Society of Automotive Engineers. Not only 
arc these mixtures worthless, but at least 
90% of them arc harmful to the extent that 
.they will eventually ruin the unit to which 
they arc applied, according to the findings of 
the three organizations. 

These racketeers are preying on the car 
owner and storage battery dealer, selling 
them flour, sand, Epsom salts or just any 
old white powder as the panacea for all bat¬ 
tery troubles. 

Stated in a few words the greatest trou¬ 
ble with the storage battery is *‘sulphation.’‘ 
This - term means "‘excess sulphation/* in 
other words a crystalline sulpha+c which 
usually forms on the surface of the positive 
plates of a storage battery. When the sul¬ 
phate covers the peroxide of lead (which 
is the active material of the positive plate), 
the battery cannot be charged properly for 
the reason that the sulphate is a part in¬ 
sulator and also pre\ents the acid from 
properly circulating through the lead per¬ 
oxide of the plate. This, therefore, cuts 
down capacity, i.e., the output of the bat¬ 
tery, to a large extent and it becomes use¬ 
less. 

So far there lias not been invented a 
chemical that can be put into the battery 
electrolyte that will successfully dissolve the 
sulphate \yithout harming or destroying it. 

Sulphation can be remedied by charging 
the storage battery at a very low rate. The 
low rate is necessary, because the battery 
will overheat if given a normal charge, the 
sulphate being an insulator. The sulphate 
can be broken down in this manner but 
only partly. If the plates have not been 
sulphatcd too much there is only one rem¬ 
edy left. That is to tear down the entire 
battery, take out the separators, put in new 
ones and if possible scrub the face of the 
plates when they have dried with a steel 
brush, which removes some of the sul¬ 
phate. This is a costly procedure but is the 
only sure remedy. 

One of the most popular forms of this 
swindle is to offer a powder which is sup¬ 
posed to possess some magic qualities of 
battery rejuvenation when mixed with 
fluid. Under a good presentation, the prod¬ 
uct, which might cost ten cents, can be 
sold for twenty times tliat amount. The re¬ 
sult is a series of woes for the motorist. 

• As yet, no legitimate pepping-up com¬ 
pounds have been discovered which may be 
added to the solution in the battery cells. 
No satisfactory substitute has been found 
regardless of the claims to the contrary, for 
storage battery electrolyte, which is a mix¬ 
ture of sulphuric acid and water. Both the 
United States Bureau of Standards and the 
American Automobile Association have 
condemned the use of adulterants or 
“dope'' chemicals to enliven a weak bat¬ 
tery. Most battery manufacturers void 
guarantees on their products if other than 
sulphtiric acid and distilled water is added. 
The only way to enliven or keep a bat¬ 
tery usable for as long as possible is to take 
tlic proper care of it. Tlic battery should be 
checked and water added regularly. Have 
the acid level tested and add distilled water 
to tlircc-cights of an inch above the sep¬ 
arators or plates. Make certain that the 
terminals arc clean, tight and free from 
corosion to permit the free flow of cur¬ 
rent and full use of the battery's power. 
Keep in mind that; “However alluring the 
advertising may be. or how conclusive the 
glowing testimonials, scientific tests have 
shoivn them ivorthlcss. 
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We can honestly say that Electronic Winding 
coils ore getting better and better. They 
hove hod to be better to satisfy the insistent 
demands of communications branches of the 
armed services and to contribute to the de¬ 
pendability of rugged radio equipment that 
is helping to save lives all around the world. 
This closeup of a nice job of coil winding 
shows a complete RF assembly — just one of 
the many precise jobs we con do. If specifica¬ 
tions coll for a coil of extra quality coll on 
, Electronic Winding. 


CLOSEUP OF A NICE JOB 




5031 BROADWAY 
CHICAGO 40. ILL. 


★ ★ MANUFACTURERS OF EXTRA 
QUALITY COILS FOR PRECISION 
COMMUNICATIONS EQUIPMENT 
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lET THIS AUTOMATIC TEACHER’^ 

I show you exactly how to repair over | 



4800 RADIO MODELS 

without expensive test equipment I 


SAVE riME-SAVE MONEY! 

Girardi's RADIO TROUBLESHOOTER'S 
HANDBOOK ia the ideal manual to show you 
exactly how to repair radios at home in 
apare time—quickly and without a lot of pre¬ 
vious experience or costly teat equipment. It con¬ 
tains MORE THAN 4 POUNDS OF FACTUAL, 
time-saving, money-making repair data for re¬ 
pairing all models and makes of radios better, 
faster and more profitably than you may have 
thought possible! 

NOT A **STUDY»' BOOK 

RADIO TROUBLESHOOTER S HANDBOOK 
can easily pay for itself the first time you use 
it. You don’t have to study it. Simply look up 
the make, model, and trouble symptom of the 
Radio you want to repair and go to work. No 
lost time! Clear instructions tell exactly what 
the trouble is likely to be—EXACTLY how to 
fix it. Actually, this big 744-page manual-size 
HANDBOOK brings you factual, specific repair 
data for the common troubles that occur in 
practically every radio in use today—for over 
4800 most popular models of Home and Auto¬ 
radio receivers and Automatic Record Changers 
of 202 manufacturers! In addition, there are 
hundreds of pages of helpful repair charts, tube 
charts, data on tuning alignment, transformer 
troubles, tube and parts substitution, etc., etc.— 
all for only $5 ($5.60 foreign) on an UNRE¬ 
SERVED 6-DAY MONEY- _ 

BACK GUARANTEE! 


Q MODERN RADIO SERVICING 
$S (SS.SO fOrcign> 


Get a Complete RADIO*ELECTRONIu 

SERVICE EDUCATION 

AT HOMB-WITHOUT AN INSTRVCTOR 


TtST iNaiilUMENTS—TROUBLESHOOTING 

DCpAID A, A. Ghirardi^s big 1300-page MODERN 
RADIO SERVICING is the finest, most com¬ 
plete instruction book on Radio-Electronic service work for 
either the novice or the professional Radio-Electronic service¬ 
man— bar none! Read from the beginning, it is a COM¬ 
PLETE COURSE IN SERVICING by the most modern 
methods. Used for reference, it is an invaluable means of 
brushing up on any servicing problems that puzzle you. 

Gives complete information on all essential service instru¬ 
ment types; how they work (with wiring diagrams), when 
and why to use them; how to build your own; preliminary 
trouble checks; circuit and parts analysis; parts repair, 

replacement, substitution; ob¬ 
scure radio troubles; aligning 
and neutralizing; interference 
reduction — and hundreds of 
other subjects including How to 
Start and Operate a Successful 
Radio-Electronic Service Busi¬ 
ness. 706 self-testing review 
questions help you check your 
progress EVERY STEP OF 
THE WAY. Only $5 complete 
($5.50 foreign). 


5-DAY MONEY-BACK GUARANTEE 


Technical Division. MURRAY HILL BOOKS. Ino. 

Dept. RC>85. 232 Madison Ave.. New York 16. N. V. 

□ Enclosed find $. for books checked, or □ send C.O.D. (In 

U.S.A. only) for this amount Plus postage. If not fvdiy 
1 moy return the books ot Uic cud ' " ^ 

money b.'tck. 


days and receive my 


□ RADIO TROUBLESHOOTER’S 

HANDBOOK 5S (SS.SO foreign) 


n Special MONEY-SAVING COMBINATION 

Both big books for only SS.SO 
(SlO.SO foreign) 


MONEY-SAVING OFFER! 


Name 


(Please print or write plainly) 


Address 


While the vresent limited supply 
lasts you can. pet BOTH big 
books—radioes ynost famous com¬ 
plete Modem Service library totaU 
ing over 20S0 pages—at o bargain 
combination price. Sec coupon. 


City and Diet. No.... . .State. 


BORROW THESE BOOKS funded if you don't like them 
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RADIO ELECTRONICS 

(Continued front page 690) 
iiiiit]iiiiiiiiiiii(ii(iMi(iiiiiiiiiiiiiiiiiJiijii]iiiiiiii(ii(if(iiiiiiiiiiiiiiiiiiiiiniiiii]^^ 

follows: facsimile, 106-108; non-Govern- 
ment fixed and mobile services, 42-44 and 
72-76 megacycles. This closes the allocation 
of frequencies between 25 to 30,000 mega¬ 
cycles. 

The FCC believes the present decision, 
moving FM “upstairs’* from the band be¬ 
tween 42 and 50 megacycles, will make it 
freer from interference and other short¬ 
comings than it would be in any other por¬ 
tion of the spectrum. 

Recognizing that considerable opposition 
was advanced by manufacturers and engi¬ 
neers skeptical as to the advantages of the 
higher-frequency band, the Commission 
stated that it ‘Mias a duty to consider the 
long-range effects of its action as well as 
the effects during the months immediately 
ahead, and it doesn’t propose to provide an 
inferior FM service during the decades to 
come merely because of the transitory ad¬ 
vantages which may be urged for an in¬ 
ferior type of service.” 

iiiiiii)iMiiiiii[|iiiiiiiii]iiiniitiiiiiii]iiiii[iiiiiiiiiiitiiiiiii]iii[ii[iii]iiiiiiiiiiiiiiiii^^ 

THE RADIO ALARM 

(Continued from page 689) 
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which may work even better than the co¬ 
herer. 

One thing is certain, the radio alarm is 
a device which is badly needed. Our radio 
technicians and cx|)erimentcrs will find this 
a fascinating and promising field in which 
to do further research and developing work. 

If readers have any worthwhile thoughts 
on the above, Radio-Craft will i)C happy to 
receive suggestions and ideas on the subject. 
NiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNfiiiiifiiiiiiiiiiiiiiiniiiiiiuiiiiiiiiiiiiiiiiiiiiniiiiiiiriiiiiriiiiiiiriiiiiiiiiniiiiiiim 

RADIO ELECTRONICS 

(Continued from page 691) 
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loss of circuit time. Each incoming letter 
is comprised of three marking (signal) 
impulses, plus four spacing (no signal) 
impulses. The name—seven unit—stems 
from this fact. Automatic counting fea¬ 
tures incorporated in the receiving printer 
check the arriving impulses, and if the 
marking impulses vary from three, the 
warning bell sounds and the maltcse cross 
emerges to report an error. 

Vital to the system is a newly perfected 
method for keeping the receiving channel¬ 
ling devices in exact step with the distant 
transmitter and the signal elements being 
sent through the air. • 

Improvement in time division multiplex 
operation has been achieved through the 
inclusion in the same mechanism of the 
devices that perform the basic channeling 
function and also of the face plates which 
pass the signal elements from or to the 
seven-unit printing equipment in the proper 
sequence and at the right time intervals for 
transmission and reception. 

In physical appearance, transmitting and 
receiving equipment used in the new RCA 
system is at hut slight variance from con¬ 
ventional radiotelegraph apparatus, in 
spite of its amazing performance. At eacli 
terminal of the circuit are two cabinet 
racks 84 inches in height, each containing 
a multiplex distributor, visible about half¬ 
way between top and bottom. One rack is 
primarily for receiving and the other 
primarily for transmission. Other equip¬ 
ment includes printers, keyboard perfora¬ 
tors and tape transmitters. 

The amazing performance of the new 
circuit leads the engineers to predict wide 
use for eight-channel equipment in handling 
postwar traffic. 
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Combination Lip Mike 

A “SUBMERSION-PROOF" combina- 
^ tion lip mike and headset has recent¬ 
ly been develoiKd by the scientists of tiic 
Bell 1 elcphonc Laboratories. This is par¬ 
ticularly valuable since armed amphibious 
tractors used in storming beachheads usual¬ 
ly completely submerge before their high 
speed pumps can clear out the water, giving 
both the men and equipment a thorough 
sua king. 

The average mike or headset cannot take 
this sort of treatment for long, liut tlic 
new combination is completely immune to 
all of this. Equipped with a specially de¬ 
signed gland or valve which will pass air 
but exclude water, the new microphone is 
capable of withstanding a submersion cycle 
of 25 minutes under ten inches of sea 
water followed by baking in an oven at 
125 degrees Fahrenheit, repeated five con¬ 
secutive times without damage to the in¬ 
strument. This gland also permits equaliza¬ 
tion of air pressure under altitude changes, 
which allows for safe transi>ort of tliis 
equipment to the fighting front via cargo 
plane. 

Not much larger than a half-dollar and 
less than one-lialf inch thick, the micro- 
jdionc employs the differential principle 
of operation. The average articulation is 
about 86% on a multi-syllable test with 
lx)tli talker and listener in a noise field 
composed of simulated airplane noise at a 
level of 118 db. Thus, the mike and headset 
assembly can deliver and receive articulate 
speech under most adverse noise conditions 
of modern battle. 

The headset is of the flat-response type 
and is so designed that it may be worn 
under tlic Armored Force Crash Helmet 
or slancfard steel type helmet. Fitted with 
soft neoprene car-ciisbions, the set assures 
high transmission quality. 

The whole assembly, including the har¬ 
ness for holding the lip mike firmly but 
comfortably in position weighs less than 
20 ounces, and will function satisfactorily 
under Icmpcraturcs varying from minus 40 
to plus 175 degrees Fahrenheit. The mi¬ 
crophone is a single button type cai>able of 
operating into tlie carbon mike circuits of 
military equipment. The average button 
current is approximately 50 milliampcrcs. 


The combinafion set displayed f© advanta9e. 
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ALL THE SCIENCE OF BASIC 
RADIO-ELECTRONICS 

in one big 



COMPLETE 


This is only a fraction of what radio 
PHYSICS course: brings you: First, over 
300 pages <Ievoted to a vitally important 
foundation in liasic Electricity ... all 
made simple ns A-B-C by clear explana¬ 
tions nnd over 150 illustrntions; also broad¬ 
casting : Sound. Speech, Music : Radio trans¬ 
mission : Broadcasting stations; Receiving 
units; V.acuum tube theory, characteris¬ 
tics, construction, action : Detection ; R-F 
amplification; Audio amplification; Super¬ 
heterodyne receivers; Tuning coils; Loud¬ 
speakers! Microphones; Power Supply 
units; Auto Radios: Aircraft Radio; Pho¬ 
nograph pickups and amplifiers ; Public ad¬ 
dress system's; short wave characteristics 
and e<^]uiPmcnt: Photoelectric cells; Tele^ 
vision ; Sound movies ;—and many other 
subjects and chapters! 


'WRITTEN FOR BEGINNERS 


TRAIN NOW FOR THE BEST 
OF ALL POST-WAR JOBS! 

hVo £■ 

500 illustrations and 856 self-testing review 
questions can teach you basic Radio-Elec¬ 
tronics from ‘‘scratch”—quicker, easier, and 
at far less cost than you may have thought 
possible! This ONE BIG BOOK (which is 
actually 36 Courses in One) has given more 
beginners their start in this fascinating field 
than any other book or course ever pub- 
nshed! Also, it is used by more U. S. Army 
Signal Corps, Navy, and civilian schools and 
for more home study than any other book of 
its type on the market! 

Nothing is omitted, nothing condensed. 
Everj’thing is fully explained and made as 
easy as A-B-C. Ask any radio-electronic 
man! You'll be amazed how quickly RADIO 
PHYSICS COURSE will help you master 
subjects that other courses make seem very 
complicated. And you’ll be even more 
amazed to find that it gives you a COM¬ 
PLETE basic training—ALL YOU NEED 
easier, better, and faster—at a total cost 
of only $5 complete. Send coupon today. 
Examine this truly great book for 5 days— 
we guarantee to refund every 
cent of your money if not 
more than satisfied! 


“THE ELECTROLYTIC CAPACITOR” 

An Important New Book on a Litlle-Known Subject 

Probably no Radio-Electronic component ig more vitally 
important than the Electrolytic Capacitor—and this new 
book by Alexander M. Gcorgiev, who has devoted-more 
than 15 years to electrolytic 
capacitor research and develop¬ 
ment, answers all the many 
Questions engineers, servicemen 
and others have been asking 
about the various types of elec¬ 
trolytic capacitors . . . their con¬ 
struction. characteristics, advan¬ 
tages, applications, measurement, 
testing, defects, etc., etc. Tells 
when and where to use olcctro- 
lytics in preference to non-elec- 
trolytic types; relative merits of 
“wets" versus “drys"; applica¬ 
tions at low and high voltages 
and frequencies; a-c or pulsat¬ 
ing d-e, ambient conditions, etc., 
etc. The most important book 
ever written on this vital sub¬ 
ject! Only $3 complete. 



Complete modern 
data on Electrolytic 
Capacitors in 
authentic volume 
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Trained expeditors select 
\Vond ship same day your order 
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Known since 1922 as reliable 
iobbers, whalesolers and manufacturers of | 
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radio and electronic equipment ^ 
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300 Sixth Ave. (DeptA-S) New York 13, N. Y. 
fioslon. Moss. Nework, N. I. 

World s largest Radio Supply Houso 
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TUBE REPLACEMENTS 

(CoiUhnted from page 701) 

ing (3.15 volts) through an .8-ohm, 1-watt 
resistor. 


E 

“ I ^ 


3.15-2.5 

.8 



Unless the set is an ultra-midget, don't 
overlook the possibility of adding a midget 
6.3 (ilamcnt transformer to aid tube sub¬ 
stitution. Such transformers, providing one 
or two amperes, are available in very small 
size and weight. If connection is made as 
in Fig. 5, a 12-volt tube may be operated 
alongside 6-volt tubes. 

REPLACING RECTIFIERS 

Rectifiers and power amplifiers of the 
A.C.-D.C. type seem particularly difficult 
to replace these days. In common with 


their useful life more often by showing 
weak emission than by burn-out. 

6v. 


The case of Fig. 3a represents an inef¬ 
ficient one, the extra current merely heat¬ 
ing the sliunts. Therefore, the original cir¬ 
cuits should be restored as soon as a 
12SQ7-GT/G becomes available. In the lat¬ 
ter case, it would simply be a matter of 
removing the two shunts, and the line re¬ 
sistor need not be again replaced. The heat 
dissipation of such a shunt is low (1 watt 
for every 6 volts which must be dropi>cd). 

J5z5cr 3SU niKjQT/^ mA7<iTj^(>sqiOY^ 

tf7v. Rz •- 6JJ/v 

,ZA. 

Fig. 3« 

The above principles apply to the D.C. 
type of filaments when operated in scries most other tubes, they reach the end of 

from batteries or a power line rectifier. In ^ - *'•' -i— 

the first case, it may be possible to add or 
subtract cells from the battery to correct 
for changes in the total filament voltage re¬ 
quired. In the second case, check whether 
the rectifier is able to supply additional 
current if needed. Also, remember that the 
rectifier tube itself should not be shunted. 

Up to the normal current drain, the recti¬ 
fier output voltage may be assumed fair¬ 
ly constant. s 

PARALLEL FILAMENTS 

In these circuits all filaments arc rated 
at the same voltage, usually 6 volts, and do 
not require the same current. Because each 
filament is independent of the others, and. 
many 6-volt tyi>es arc available, parallel 
filament circuits usually permit more op¬ 
portunity for finding tube substitutes. 

Tubes which require the same voltage 
arc listed in Table II under “parallel" and 
may therefore be directly substituted with¬ 
out change in such receivers. It is assumed 
that the transformer or other voltage sup¬ 
ply will handle the extra current when this 
is required. 

Tubes requiring less filament voltage 
may be used by including the proper voltage¬ 
dropping resistor as in Fig. 4, where a 2A7 


qe 




*^ADOfO ^/OOfT TRAHS. 

Fig. 5 

Should a set come in having both rectifier 
and power amplifier weak but not burned 
out, a good replacement can be made by 
the use of one of the 117-volt types which 
combines' a rectifier and amplifier in one 
envelope. For example, the 117N7GT, if 
available, can be hooked up cither inside the 
radio or in a separate box. Requiring no 
voltage-dropping resistor, the wiring is 
simple and the efficiency high. It is only 
required to disconnect all terminals of the 
original two tubes (except filaments) and 
reconnect them to the respective pins of 
the new tube, (Fig. 6). 


si 
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Where the rectifier alone is weak and a 
dynamic si)cakcr is used, the set wiring 
^ ^ should be checked. In such cases one diode 

often supplies the speaker and the other 
is used to replace a 6A7. If the transformer diode tlie plates. Set operation and ef- 

is provided with extra taps, it may be ficiency may be improved, and the need for 

possible to obtain 2.5 volts'directly from it. tube replacement eliminated by connecting 

If the 6.3 winding is center-tapped, the 2A7 both diodes in parallel and snhstUutinq a 

may be operated froni onc-lialf of the wind- P.M. speaker for the original. 

iitiiiitiiNMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniNtiiiiitiiiiintiinii!iiiiiiiiiiiiiuiiiiiiiiiiiiiitiiiiniiii»ikitiiiiiiii]iniiiiiiiiniiiiiiriiiinni)iiiitiiiiitii)iiii(iiiiiiiii!iHiiiiiiiiii!ii]t!iiiiii^^ 

ELECTRONIC METRONOME 

(Continued from page 699) 

(tiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiininitiNiiiiiiiiiiNiiiiniiiiiiiiiiiuniiiiiiiiiititiitiiiiitiiMNiijiiiiiiiiiiiiiiiitiiiiiiiimiiuiniiiiiiiiiiiiiiitiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiii^ 

rhythm while you proceed with your musical tion could hardly be considered interfer- 


practice. One precaution: Be sure that you 
arc not radiating such ^ a strong signal 
that vou arc creating interference. The 
F.C.C has cstahlishcd a definite ruling on 
that matter. There must be ahsotnicty no 
interference zvlfh other radio reception. 

This is absolute. Should a neighbor in an 
adjoining apartment — say 30 feet away— 
hear your metronome or code oscillator 
while listening to a local station, your ma¬ 
chine is clearly illegal, 

(Should the same neighbor, by tuning be¬ 
tween two stations and turning up his * 

.volume control, be able to, hear the trans- .. 
mitted. signals, .this would’, probably not rcn-|: - 
der the transmissions illegal as such rcccp- 

radio-craft 


cncc.) A simple formula for deterrnining if 
vour “transmitter" is illegal or not is ; 
157,000 

- ft. 


frequency (Kc.) 

For example: if a device is operating at 
550 Kc., the permissible range is 157,000/- 
550 or approximately 285 feet: 

• 

Frequency Unmodulated 

The female’s often found to be 
**. A glib broadcasting station 

That prattles with high frequency 
And little modulation! 

—Addison H. Hallock 


for AUGUST. 1945 



















































SUPREME INSTRUMENTS CORPORATION Mlffi’isiVp'l 


RADIO ROBOT PLANE 


(Coutiuucd from page 694) 
«^iiiii]iniiiiiii(iiiiiii[iiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiii(iintiiitit;iiiifii)ii(iiiiiiiiiiiiiiK^ 

could precede or surround the bombers they 
protect, sometimes emitting smoke screens 
to confuse the enemy aircraft 

Since they could not be retrieved, and 
their object would always be to destroy 
themselves witli their deadly cargo, it is 
apparent tiiat they could be constructed of 
nondurable materials. Being small and 
light, they could be produced in huge 
quantities at comparatively low cost They 
would represent an enormous “suicide 
squad,” but one which would not risk a 
single life of the oix;rating forces. While 
tlicy could be adapted equally well to pro¬ 
tect shipping when operated from surface 
vessels, their greatest all-round use would 
be as bomber-based flying lx)mbs. 

This particular radio-controlled bomb 
would have several unique features differ¬ 
entiating it sharply from long-range robot 
planes controlled by set mechanisms, such 
as the V-1 type used by the nazis against 
lingland. The latter must have sufficient in¬ 
struments to detect, coi rect and compensate 
for variations in air density, winds and 
course changes caused by exploding anti¬ 
aircraft shells. Being controlled within the 
limits of visual range from mother aircraft 
(these limits may extend up to a hundred 
miles under good wcatlier conditions if ob¬ 
served through high-powered glasses and if 
equipped with smoke trail apparatus), the 
flying bomb is not a robot in the sense of 
those that are launched with pre-set con¬ 
trols. If anytliing, it becomes more of a pre¬ 
cision bomb than those which arc dropped 
ill free flight and over which no further 
control can be exercised. 

The constructional possibilities are dis¬ 
closed in the accompanying illustration. Es¬ 
sentially, this radio-controlled bomb could, 
be made in three sections which could be 
nested into each other for final assembly. 
The forward section or nose would contain 
the small compression-ignition engine, to- 
gether with fuel tanks and propeller. Due 
to their short-range action, fuel tanks would 
be relatively small. The center section 
would be the actual bomb containing the 
explosive, w’hich could be detonated either 
through the firing pin extending through 
the forw^ard power section, past the pro¬ 
peller spinner, or by means of radio 
through a detonator operated from the 
rear section. The rear section would car¬ 
ry the radio receiver connected directly to 
the tail surface controls. Connecting rods,' 
cables and wires therefore would be direct 
and short. The wings would set into special 
recesses and hooks on the center section. 

While controllable bombs of this type 
would cost more than free drop bombs of 
similar weight, they might in all likelihood 
reduce heavy bomber losses because the 
latter could remain w'cll away from the 
target area in any direction. 

Ebecerpt from “Aircraft Armament/* published 
by Aerospherc Inc.» N, Y. C, 

CORRECTION 

^ A couple of lines were omitted in the 
article “New Automatic Radio Compass*’ 
column 3 of page 696. Tlie following lines 
should be inserted in the first paragraph; 

. » . “(b) aural reception of modulated or 
unmodulated radio-frequency energy using 
a non-directional antenna;” 

These lines should be inserted in the 
paragraph at tlie tw^elfth line, dircctlv after 
section (a) in the description of the'radio¬ 
compass, W'hicli starts: “automatic bearing 
indication of the direction of arrival of 
radio frequency energy,” etc, 
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FREQUENCY RANGE: 

Negligible frequency error from 
50 cycles to 100 megacycles. 


RANGES: 

DC 0-1. 2.5. 10. 50. 250, 500 
AC 0-1, 2.5.JO. 50. 250 

iXTENDED TO 5000 VOLTS BY EXTERNAL MULTIPLIERS 

INPUT RESISTANCE: 

megohms on I volt range; 40 megohms on 500 volt range 
AC—40 megohms on I volt range; 20 megohms on 250 volt range 

INPUT CAPACITY OP PROBE: 5 micro-micro farads 


UNIMETER 


This unit fulfills an extremely important 
need for general utility portable service 
equipment. It has wide range coverage 
for both a-c and d-c measurements of 
voltage, current measurements on d-c 
and the popular ranges on resistance. 

The UM-3 is designed to clearly indicate 
all the functions which aid in the pre¬ 
vention of application of high vol¬ 
tages Iwhen preparing for current 
^.or resistance measurements. 


Other G-E units for better servic¬ 
ing include: Tube Checker TC-3, 
Unimeter UM-4, and Oscilloscope 
CR0.3A. 


Write: Electronics Department, 
Specialty Division, General 
Electric, Syracuse, New York. 


Electronic Measuring instruments 


ELECTRICI 
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THIS VALUABLE 
ELECTRICAL BOOK 

Big set of Shop Prints 
and Wiring Diagrams—Yours to KeepI 

FOR LOOKING OVER NEW 7-Vol.Set 

APPLIED PRACTICAL 

ELECTRICITY 

This 7’Vol. act. just off the press, cov^ everything 
elecirical — wiring, ligliiing. A,C., U.C., motors, 
automotive, radio, refriRcration. air conditioning, 
RADIO, ELECTRONICS. Rig section on home aiv 
pliance repairs. Easy, practical, fully illustrated. Be¬ 
ginner or old-timer, 3’OU need this great Scti 
oryn MD Coupon brings complete set for 7 DAY 
OLnll 11U i^RLE trial. Examine it, use on job. 
IUI/\yrv I FREE iSOShop Rrinta Book is YOURS 
IVIUNtY! to KEEP REGARDLESS OF 
WHETHER OR NOT YOU DECIDE TO KEEP 


150 Shop Prints Book T 
just a request to see the bookal 

COTNE IllCT. SCHOOL Dept. CS-T 1,500 S. PeultM, ChleaK 0. IMlnoli 
Send DontPntd 7*Vol. APPLIED I'RACTlCAL ELKCTRlj^Ty 
find HOOK of 150 Shop PrinU, In 7 d«ys 1 'V, 

and owe nothing,or ncnd $3.00 and ^ 

I ra.h prico $19,^5—you aave $1 .i!6)7Tho 160 Shop 1 nnt* Brok 1* 


FIRM EMPLOYED HY^ 


OPFOKTONirV 4D-Urs 

AdvcrllscnicnlR In tills setiloii cost 20 «nl» “ word 
for cacli insevtloii. N;iuic. ndOiess anil Inltlids must 
he incltided at the olioic laie. Cash should accom¬ 
pany all classified adveillsemenls iinlcBs placed t>y 
an accredited ndveitlslng agency. No ndvctllsement 
for less than ten wordi accepted. Ten percent dis¬ 
count six Issues, twenty percent for twelve issues. 
Ohjecllonuhlo or mlslvaillng ad vim 11 some fits noi ac¬ 
cepted. Advorlisemcnifi for Scpteniher. lOjlS. issue 
must reach us not later Ilian July 28, 1945, 
Rndlo-Crafl • 25 W. B*way • New York 7, N. Y. 


MAGAZINES (BAHC DATED)—FOItElCX. DOMESTIC, 
arts. Books, booklets, subscriptions, pin-ups. etc. Cata¬ 
log 10c (refunded). Cicerone's. 8C3 First Are., New 
York 17. N. Y. __ 

BLTLD RADIO COMPLETE WITH TUBES SlO.95. 

details. Radio. 9U8h Avenue "A". Biookiyn, N. Y. 

EMBOSSED AND PLAIN BUSINESS CABDS. SPADA. 

10 l^cxlngton. VVctliersfiel d 9, Conn. _ _ 

USED COBUESPONDENCE COUBSF.S AND TECIINI- 
cal Books BouKht. Sold. Rented. Catalog tree. Lduca- 
tloiial Exchange, Ilcuager. Alnhainn. _ 

COBBESPONT>ENCE COUBSES ANI> SELK-INSTTIUC'- 

tion hooks, sllglitly used. Sold. Rented. Lxcliangcd. AU 
siihlofts. SaU.ifartlon giinranteed. Cash nnld for used 
courses. Complete information and 92-pj^c 11 Bisti^ted bar¬ 
gain catalog Free. Write—NEI.jjSON COMPaINY, Dept. 
2-39. Chicago 4. 


In the Rocky Mountain Region 
it’s 

RADIO t TELEVISION SUPPLY CO. 

B06 EUCLID AVE. PUEBLO. COLO. 

*Mf W 5 don't have it, we‘11 flet 11—- 
or it can’t bo had I Phono 5729'* 


Tribute to radio was paid by Mrs. Frank¬ 
lin Roosevelt in her column, “My Day/' re¬ 
cently, when she wrote, “Radio . . . has 
become a great instrument for bringing 
people together.** She added, “Millions of 
people who have heard only voices on the 
radio have come to attach to those voices 
jycrsonalitics and qualities of character. In 
many of niy letters there is a sense of loss 
because my husband*s voice will no longer 
come into a living room or a kitchen in 
some remote corner of the United States." 

CORRECTION 

An error appeared in the article "Cathode 
Followers" by Mr. O. E, Carlson on page 
562 of the June 1945 issue. Equation (1) 
reads “Gain equals Gm-Rb/' It should read; 
“Gain equals GdaFl*' 


luiiiii(i(i)inif[n[ni(niriTnfliiinffnfiinfiiiiiniiiiiiiiiiii!iiiiiiiiniiiiiiii:iifiiiiii!!iiii!iiiiiiiiiiHniiiiiiiiiiiinniniiiiiiiiiiitii!iiuiiiiiiiiiiiiiiiiiiiiiiiifiiiii!iiiiiiiJiiiiiiiiiiiniiiiD 

DETECTOR CIRCUITS 

(Coutifiucd from page 704) 

ftiiiiiiiiiniwniTiiiinniiifiiiiniiiiiiiininiiiiiiiniiiiiiiiiiiiiiJiiiiiiiiriiiiiiiiiitiiiiiiiiHtiiiiiiiiiiiiiiiriiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititiitiiiiiiiiiiiiifH^ 


values of load resistances. The conditions 
demonstrated in these charts demonstrate 
onlv the static characteristics of the tube, 
but arc helpful in determining the dynamic 
conditions under which it will oi>cratc most 
efficiently. Due to many factors, the detec¬ 
tor will react very differently from its 
static characteristics when it is fed the 
complex wave forms of speech or music. 
Even casual study indicates that the high¬ 
est values of output voltage will he avail¬ 
able witli the highest values of load resist¬ 
ance. Such a chart is shown in Fig. 2. 

The circuit in Fig. 1-a shows the s<:cond 
detector of a popular A.C receiver using a 
12SQ7 tube as half wave rectifier or detec¬ 
tor, A.V.C. and first audio stage. It will be 
noted that jn this circuit, the diode load con¬ 
sists of two resistances having a total re¬ 
sistance of .3 meg. 250,000 ohms of this re¬ 
sistance is employed as the volume contri^l 
for the receiver. The .00025 condenser is 
used to filter out the pulsations which would 
result from the R.I\ in the circuit. The 
direct current flowing through the load re¬ 
sistance is also tapped off to supply nega¬ 
tive automatic volume control voltage for 
the I.F. stages of the set. 

Figures 3-a-b-c show equivalent circuits 
at 100, 400 and 5000 cycles. At various au¬ 
dio frequencies, the reactance of the vari¬ 
ous condensers will change inversely as the 
frequency (as the frequency increases, re¬ 
actance decreases). The principal offender 
of the high frequency shunting is the by¬ 
pass condenser, Cl. Its reactance at 100 
cycles is almost six and one half megohms. 
This value of reactance shunting 300,000 
ohms will have negligible effect on the au¬ 
dio output at this low frequency. At 400 
cycles the audio output will he still lower 
and at 5,000 cycles, the reactance of the 
R.F. hv-pass condenser is 127.000 ohms. 
When we consider this value paralleling the 
load resistance of 300,000 ohms we liavc an 
equivalent resistance of only 89.227 ohms. 
Then, considering the A.V.C. resistor and 
the grid leak in parallel with the load re¬ 
sistance, even this value will be lowered 
somewliat. 

HIGH MODULATION PERCENTAGES 

It has been stated that the voltage drop 
across the load resistance is somewhat low¬ 
er than the peak charging voltage. Now, 
if the resistance offered to the flow of 
A.C. is less than that offered to the flow 
of D.C. then the current caused by the 
flow of A.C. will be greater than that 
caused by the D.C. When tlic shape of a 
modulated signal is studied, it will he noted 
that as the modulation percentage ap¬ 
proaches one-hundred i>cr cent the instan¬ 
taneous current flowing through the diode 
becomes smaller and reduces to zero at 
maximum modulation. When the diode input 
contains signals having high modulation 
percentages and containing high frequen¬ 
cies. the R.F. hy-i)ass condenser cannot dis¬ 
sipate its charge through the lo.ad resistor 
fast enough to follow the shape of the mod¬ 
ulation cnvcloi)c. Thus there will be fre¬ 
quency and amplitude distortion. 

To determine the value of the R.F. by¬ 
pass condenser, tlic highest modulation fre- 
quenev to he received will have to he con¬ 
sidered as well as the iiitcr-crcctrodc ca¬ 
pacity of the tube and the broadcast frequen¬ 
cies to he covered by the receiver. If its 
reactance is from 2 to 3 times the load* 
resistance at the highest modulation fre¬ 
quency, then it will be |) 0 ssiblc to receive 
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signals which have been modulated up to 
94 per cent without distortion. Higher mod¬ 
ulation peaks may l>e received without dis¬ 
tortion becoming noticeable. However, the 
reactance of this condenser should he as 
small as possible, because for maximum out¬ 
put from the detector, it is necessary for the 
maximum R.F. voltage to he applied to the 
diode plate. If the reactance of the con¬ 
denser is fairly large compared to the load 
resistance, a large percentage of the R.F. 
voltage will he lost across it. It is for this 
reason that the diode detector is seldom 
employed for low frequency receivers. 

SOME CAUSES OF DISTORTION 

The shunting effect of the various con^ 
densers and resistances in the circuit has 
the effect of reducing tlic effective load re¬ 
sistance of the tube. The dynamic load line 
of the tube’s characteristic curve will pass 
through the operating point but will have 
a slope such that it will have a cut-off 
characteristic at an input voltage less than 
zero and the distortion will be severe at 
modulation percentages where the instan¬ 
taneous current approaches zero. Theoret¬ 
ically, tlie diode would not he able to handle 
successfully a signal having a high degree 
of modulation, but fortunately there is 
another factor that serves to nullify this 
effect. 

It has been found that the maximum de¬ 
gree of modulation that can be placed upon 
an R.F. signal and he detected by the di¬ 
ode without distortion is equal to the equiv¬ 
alent impedance at the higliest modulation 
frequency divided by the diode load resist¬ 
ance. When the efficiency of the detector is 
high, the load resistance offered to R.F. 
is equal to the load resistance, R, divided 
by the efficiency. Since the imi>cdance is low¬ 
er for A.C., the resistance offered to A.C. 
is equal to the effective resistance divided 
by the efficiency. The modulation percent¬ 
age will therefore apparently be rcduc^ 
and tlic distortion produced by the diode in 
the actual detection of highly modulated 
signals cut down. 
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The tubes selected for diode detector service should have a low 
interclectrode capacitance and a low plate resistance. These con¬ 
ditions can be met by employing practically any of the especially 
designed diodes such as the 6H6 or the multi-purix)se tubes as the 
6Q7, 6B7, 6B8 and many others. 

Fig. 4 illustrates the use of the diode as a full-wave detector. 
In this case, both halves of the input cycle arc utilized. The 
output of this tyiK.* of detector is only one-half as great as tlic 
output of the half wave-type for the same value of input voltage. 
This circuit has one advantage. Very little R.F. is placed across 
load resistor, due to the fact that the center-tap of tlie input 
inductance is at zero R.F. potential just as is the cathode. 

In Fig. 4-a we see a circuit which has been developed to over¬ 
come the effects of shunting of high modulation frequencies 
caused by low value, A.V.C. resistances and the usual coupling 
condenser and grid leak for the audio stage. In tliis case, the 
detector is a half-wave affair. The second diode plate is capaci- 
tively coupled to the plate of the preceding stage, A D.C drop 
appears across its load resistor, RL2, to he used as A.V.C. bias. 
In this case, a section of the load resistor for the detector is 
employed as the grid leak and volume for the following audio 
amplifier stage. This method will supply anijde audio voltage to 
the grid of the following stage, since the diode should not be 
operated at voltage inputs whicli are lower than 10 volts R.M.S, 
and t his condition may be met by any receiver employing A.V.C. 

The second part of this article will discuss triode detectors. It will appear 
in an early issue. 

A NEAT COIL REPAIR TRICK 

By RAY FULTON 

N OW that new, or even used, parts arc so scarce, many substi¬ 
tutions arc in order. In fact, they are the only answer in many 
cases. I have found the lowly one-watt resistor, duly accompanied 
by a coupling condenser, to be of invaluable assistance in quick 
replacement work. 

Some time ago, a job came in with a burnt out I.F. transformer. 
Not being able to replace it in time to satisfy the customer, I 
substituted a IS.OOO-oIim, 1-watt resistor for the transformer 
winding, and connected a .0001 mfd. condenser from the plate 
of the tube to the grid of the next tube. That is to say, the 

the 
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FOR RADIO AND 
ELECTRONIC APPLICATIONS 

ONAN ELECTRIC GENERATING 
PLANTS supply reliable, cconom* 
leal electrical service for electron* 
ICS and television applications as 
well as for scores of general uses. 
Driven by Onan*built, 4.cycle gaso* 
line engines, these power units are 
of single-unit, eompact design and 
sturdy construction. Suitable for 
mobile, stationary or emergency 
service. 

PModcl shown is from 
W2C series: 2000 to 
3900 watts: powered 
' by Onsn-buitt, two- 

cylinder, water-coo ted 
engine. 



D. W. ONAN 


AND SONS 
2418 Royalston Avenue 
Minneapolis 5 Minn. 


condenser was connected between 
“plate” and “grid” terminals of the I.F.T. 
It was found necessary to realign the I.F. 
stage due to differences in load, etc. Much 
to my surprise, the results were excellent, 
except for the faint sound of “birdies** on 
certain sy>ots of the dial. 

The same trick can be applied to an audio 
transformer. In the case of an audio trans¬ 
former going out, the primary, of course 
is almost invariably the one to go. If a 
50,0(X)-ohm, l-watt resistor is connected 
to where the primary was, and a .01 con¬ 
denser is connected to the grid terminal 
of the stage fed by the transformer and 
to the plate of the input stage, the results 
will be as good as before as far as tonal 
quality is concerned, but the volume will 
Ije approximately one third less. This will 
not matter in most cases. It will be neces¬ 
sary simply to turn the volume control up 
a little more. If results are not quite good 
enough, there is still another trick. Reverse 
the position of the secondary of the trans¬ 
former and the added resistor. That is, put 
the secondary in the plate circuit of the 
input tube and the resistor in the grid cir¬ 
cuit of the next stage. In that case, you 
would have to use a 250,000-ohm, 1-watt 
resistor in place of the 50,000-ohm unit 
mentioned before. 

Sometimes wc have been unable to make 
a circuit oscillate and—short of adding 
turns and labor to the coil in question—a 
new tube or other expense not desired by 
the customer seemed the only answer. 

Often this occurs because the filters have, 
lost a lihlc (or a lot) of their capacity. 
In many sets, the filter condensers often act 
as by-pass condensers from the B-f to 
ground. When their resistance increases, this 
by-pass effect is reduced somewhat with the 
result that there is no oscillation. If a .1 
mfd. paper or mica condenser is connected 
from the B-f ground, the cause and effect 
will be eliminated in most cases. 


NEW INDUCTION HEATER 



This new General Electric 50-ltw electronic 
heater incorporates all of the important fea¬ 
tures of the 5-ltw and J5-kw S-E heaters and, 
in addition, is capable of heat-treating much 
larger parts or the same size parts in less 
time. This heater is readily applicable for 
many different heating (obs merely by chang¬ 
ing the induction-coil fixture. 

The entire unit weighs approximately 6000 
lbs. and is 84 inches wide, 94 inches deep, 
and 82 inches high over-all. The electronic 
heater cabinet is composed of two compart¬ 
ments, one of which contains an air-cooled 
transformer to step-up power supply voltage 
to the six rectifier tubes, and such accessory 
items as a contactor, a tap-changing switch, 
and filament transformers. The other com¬ 
partment contains the high frequency com¬ 
ponents—a single water-cooled oscillator 
tube and a bank of water-cooled capacitors. 
The two compartments are separated by a 
heavy, protecting partition. Meters and con¬ 
trols are mounted on the two compartments. 



STANDARD TYPES 

pf Amperite Regulators replace over 400^ 
^pes of AC-DC Ballast Tubes now in use. 

L h 

^mperites are real REGULATORS . . , have ; 
□tented Automatic Starting Resistor which * 
events initial surge and soves pilot light 
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REPAIR and 
REPLACEMENT 
PARTS 
AVAILABLE 

without priority 


Over 10,000 items 
from all leading man¬ 
ufacturers . . . fertile 
Armed Forces, Radio 
Training, Laborato¬ 
ries, Industry, Service 
Replacements. 


New Perellel ResisfenceandSeries Capacitance 


CALCULATOR 

Solves every-day 
problems — quicbly! 

No. X37—960 

POTlpald ...25c 




R. F. Resonance 
and Coil Winding 
CALCULATOR 


No. 37-955 
Postpaid ...... 


25c 



6 Radio Books for 75c 


Dictionary of Ro* 
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feature is desirable, the screen supply 
should be of the series-dropping variety. 
Thirty thousand ohms is the correct value 
for a 6AB7/18S3 in the R.F. stage of a 
broadcast or all-wave set, while ^60,000 
ohms is about riglit for the 6AC7 as a 
U.H.F. amplifier. In single-stage R.r. or 
l.F. amplifiers, 40,000 ohms may be used 
as the screen drop with any of the other 
tubes, while if a two-stage amplifier is used 
it is advisable to use a little higher re¬ 
sistance in the first tubers screen. In any 
case the screen voltage should exceed ISO 
for maximum gain. This should be borne 
in mind when designing voltage divider 
networks if this type of screen supply is 
to be used. The resistors should be pro¬ 
portioned to deliver a voltage of between 
150 and 225 volts. At least .1 mfd, should 
by-pass the screen to ground. 

In passing, a word should be said about 
the suppressor. This should be grounded 
directly rather tlian connected to the cath¬ 
ode. A direct ground connection makes 
for more stable operation. 

Finally we must discuss the elimination 
of feedback from the plate circuit into the 
“BH-” line. Another decoupling filter is 
necessary here and may consist of a 1000' 
ohm resistor and a paper by-pass of at 
least .1 mfd. For extreme cases 2000 or 
even 5000 ohms may be used but the volt¬ 
age drop caused by these resistors may be 
objectionable. Another method of de¬ 
coupling where supply voltage is at a 
premium is to use a 2.5-millihenry R.F. 
choke in place of the decoupling resistor, 
since this choke presents only a few olims 
D.C. resistance wdiilc offering a very high 
impedance to R.F. voltages. 

Fig. 3 show’s an l.F. stage which will 
display very little tendency to generate 
parasitic oscillations. 

When supplied with 300 volts from a 
typical A.C. powder supply, the plate voltage 
will be about 290 volts, the screen voltage 
190 volts, and the bias 2.5 volts, which 
conditions will allow' very high gain to bo 
realized. Further insurance against para- 
sitics may be obtained by connecting the 
high end of tlic screen resistor to the 
other side of the plate decoupling filter 
as in Fig. 4; and in cases wdiere extreme 
care must be taken to avoid parasitics, as 
when the 6.AC7 is used, the circuit of Fig. 

5 may prove desirable. 

Finally, if the stage is to be used in an 
A.C.-D.C, set w’herc the limiting factor 
is tlic supply voltage (and parasitic elim¬ 
ination need not be so complete due to the 
lower gain occasioned by the lower plate 
and screen i>otcntials) the circuit of Fig. 

6 lias been found to be very efficient. All 
of these circuits, of course, even though 
they arc shown as l.F. amplifiers, may be 
converted readily for R.F. amplification 
merely by the substitution of proper tuning 
components. In cither class of service they 
will t^rforin wdth high efficiiency and gain 
and little tendency to oscillation. 

Considerable mention has been made in 
many articles of the importance of parts 
placement and grounding, hut a specific 
plan of parts placement has seldom been 
given. The best idea is to mount tw'O ter¬ 
minal strips, one on each side of the tube 
socket. On one of these the A.V.C. de¬ 
coupling resistor may be mounted while 
the other may serve to support the re¬ 
sistor or choke used in the plate decoupling 
filter. The screen resistor, cathode resistor, 
and the R.F. wiring may then be installed, 
keeping all these items close to the chassis 
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and leaving the space covering the bottom 
of tlie tube socket free. 

Ill this space, and sitting right on the 
tube socket prongs, the cathode by-pass, 
screen by-pass, and plate decoupler by-pass 
condensers may be mounted side by side 
w'ith the lead of each condenser marked 
"outside foil” grounded. These three .1- 
mfd., or bigger, condensers should com¬ 
pletely cover the bottom of the tube socket, 
so that with the wdring completed no R.F. 
or l.F. socket should !)C visible when look¬ 
ing into the underside of the chassis. 

Since the outside foil—i.c., the conduct¬ 
ing layer nearest the surface of the con¬ 
denser—of each of these by-passes is 
grounded, the whole assembly constitutes 
a complete and very efficient shield, which 
fits closely over the bottom of the tube 
socket and cfTcctivcly reduces stray ca¬ 
pacities between the input and output cir¬ 
cuits and troubles due to other neighboring 
stray fields. The condensers, of course, 
must be of the tubular paixrr variety in 
order for this method of obtaining shield¬ 
ing to W’ork, since other tyi>cs may not 
hav.e their conducting elements placed in 
the same way. 



Fig, 6—Filter tor low voltege uses a choke. 


The A.V.C. decoupling filter by-pass may 
be placed to one side of the tube socket, 
and by grounding its outside foil and plac¬ 
ing it on top of the grid lead if a single- 
ended ty|)e tube is used, additional shield¬ 
ing of til is sensitive circuit may be obtained. 

A determining factor in the success of 
a receiver is the method in which the 
different grounds arc made. Although in 
a schematic design, a lead to be grounded 
is simply indicated by the familiar symbol 
drawn' at any convenient place on the 
diagram, actually the point on the chassis 
at which each individual lead to be 
grounded is connected is of paramount 
importance in the operation of any radio 
equipment, and most particularly receiving 
equipment, especially on the UlH.F. Even 
in audio amplifiers, proper grounding can 
increase overall gain slightly and may often 
spell the difTerence between high hum level 
and noiseless operation. The autlior has 
seen a seemingly hopeless case of parasitic 
trouble in an FM receiver cured simply 
by unsoldering the lead grounding the No. 1 
pin of the 6AC7 R.F. amplifier from the 
chassis, moving it over about half an inch, 
and soldering it down again. All this may 
sound very impressive, but the question 
is, how can one be sure that one’s grounds 
are correct. The answer is given in a few 
simple rules, which now follow: 

Avoid eddy currents in the chassis which 
may set up abnormal voltage drops and 
electromagnetic fields. Eddy currents may 
be set up bctw'een any tw'o i>oints on the 
chassis where w'lrcs are grounded, some¬ 
times reaching amazing values. The solu¬ 
tion should ])c obvious—to have as Tew 
separate ground points as iiossiblc. From 
this point of view', a single point in the 
center of the chassis to which all ground 
leads are connected would be ideal, but 
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this makes for long ground leads. Tiicy 
would probably prove more detrimental 
than'edd} currents, especially at high fre- 
qiiencics where long leads can show ap¬ 
preciable inductive reactance. 

A length of heavy bus-bar running 
around the chassis and grounded to it at 
one i)oint only while all ground connec¬ 
tions arc made to this wire is very effective, 
but there is a simpler system which may 
be used to give just as good results. This 
is to pick a point near each tube to which 
all ground connections associated with that 
tube arc made. Thus in a set of seven 
tubes there should be seven points on the 
chassis to which grounds are made. 
Grounds of the tuning-eye tube may be 
made to the same point as those from 
the second detector. 

“A stage” may be considered as all the 
circuit comix3ncnts included between the 
input coupling to the tube and the output 
coupling. Thus in the I.F. stage of Fig. 4, 
the A.V.C decoupling filter by-pass, the 
cathode resistor and by-pass, the screen 
by-pass, the suppressor and the plate de¬ 
coupling filter by-pass should all be 
grounded by short leads to a single point 
located conveniently near the tube. This 
procedure should be carried out very com¬ 
pletely, treating audio stages the same way, 
and even regarding the power supply and 
its immediately associated filter as a stage. 
If this is done, no trouble will be experi¬ 
enced with effects due to eddy currents. 
Since each stage is more or less a complete 
circuit in itself eddy currents passing 
along the chassis between two stages arc 
not likely to cause trouble in either one. 

In closing, we may look at the audio 
section. This part of the set is usually a 
minor section in a communications receiver 
designed more for sensitivity and selectivity 
than for tone and power output. It is gen¬ 
erally the most trouble-free and is also 
generally assumed to be such by the home 
constructor. However, there is one type of 
audio parasitic which may easily develop 
in a home-constructed audio system and 


winch the builder may assume to be an 
R.F. disturbance, spending hours of need¬ 
less Fuinling in the wrong place. The audio 
trouble may be easily distinguished by its 
“Put-Put” sound in tlic output, liccause 
of this characteristic sound, this parasitic 
is referred to as a “motorboat," although 
sometimes it may be of so high a frequency 
that the individual pulses will be indis¬ 
tinguishable, in which case it may become 
a tone or whistle. An infallible test is that 
tuning will have no effect on the sound. 

"Motorboating" is a relaxation oscilla¬ 
tion caused by the audio system acting in 
whole or in part as a multi-vibrator. Usual¬ 
ly a couple of low-lcvcl, high-gain stages 
will be found responsible. The first culprit 
may be found by grounding the audio 
grids one after another, starting at the 
input of the system, until tJic parasitic 
stops. 

Since a niinimum of two stages in cas¬ 
cade is required for a multivibrator circuit 
to be set up, it will usually be found that 
if the first stage found to be responsible 
for the oscillation is eliminated from the 
multi-vibrator set-up, the trouble will 
cease. This elimination may be invariably 
accomplished by a decoupling filter in the 
plate supply lead to the offending stage. 
For audio work the filler may take exactly 
the same form as the one previously de¬ 
scribed for R.F. and I.F. use, but will use 
different values of R and C. A resistor 
of 10,000 ohms and a 16 mfd. electrolytic 
condenser should cure any case, while for 
extreme troubles 20,000 to 50,000 ohms may 
be used without producing a voltage drop 
detrimental to the operation of a low 
level audio voltage amplifier. 

By the use of the above methods, it 
should he possible to eliminate unstable 
operation and parasitic oscillation in any 
stage of the receiver. It is to be hoped 
that these suggestions may help to reduce 
this sort of trouble in home-built sets and 
may lead to obtaining higher gain from 
stages that might otherwise have to be 
operated at reduced voltage. 


FILAMENT WELDER SAVES TUBES 


T he shortage of parts and tubes has not 
been accompanied by a jshortage of new 
ideas and means of keeping radio receivers 
in operation. For example, a worthwhile 
percentage of burned out tubes have been 
returned to service by welding their fila¬ 
ments. 

A high voltage is usually connected 
across the defective filament for a short 
period of time. Unfortunately, it is alto- 
gether too easy to keep the voltage on too 
long, thus not only repairing the tube but 
immediately burning it out again . . . this 
time for good. 

A far greater chance for making a good 
weld is contained in an invention by Nor¬ 
man A. Hendry of Portland, Mich. (U.S. 
Patent No. 2,371,327). Instead of connect¬ 
ing the voltage source directly to the tube, 
he first charges a condenser and then dis¬ 
charges it through the filament to be rc- 
I>aircd. In this yvay there is direct control 
ever tlie maximum value of the current 
flowing as well as the interval of time. 
Further, the exponential nature of the dis¬ 
charge permits tempering of the filament, 
which might otherwise become brittle and 
susceptible to overload. 

Correct values to use for different types 
of filament have been discovered by Mr. 
Hendry after experiment and are listed in 
the table. 

A preferred layout includes a source of 
direct current, several taps for desired out¬ 
puts and a switching arrangement for 
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charging and discharging the condenser. 
The circuit can be easily and conveniently 
built into a cabinet with provision for 
welding tubes with different bases. 
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NEW AUTOMATIC RADIO COMPASS 

(Continued from page 697) 

..... 


switch marked VOICE-CW may be used 
to energize the CW relay for tone-modu¬ 
lated reception of radio-telegraph signals. 

A streamlined housing mounts the loop 
in such a manner that it is rotatably driven 
by the 400-cycle loop driving motor. Direct¬ 
ly coupled to tlie loop is an Autosyn trans¬ 
mitter (MO-26) which electrically trans¬ 
mits the angular position of the loop to 
the indicator or indicators. 

The loop directing circuits operate to 
cause the loop drive motor (MO-27), to 
rotate the loop in a given direction accord¬ 
ing to the phase of the radio compass out¬ 
put voltage as referred to the 48-cycle os¬ 
cillator voltage. Reversal of the phase of 
the radio compass output will produce a 
reversal of the direction of loop rotation. 
When the loop is on its null, the radio com¬ 
pass output is zero, with the result that 
no excitation is supplied to the loop drive 
motor. 

Two switching tubes (loop control) are 
connected with their grids in push-pull to 
the diode rectifier load impedance. Thus, 
each grid receives alternate halfwave nega¬ 
tive pulses of 48-cyclc voltage. In addition, 
the center tap of the diode rectifier circuit 
is connected to one end of the compassr 
output transformer secondary. The c>pposite 
end of this transformer winding is con¬ 
nected to a variable bias control which 
varies the sensitivit}' of the loop director 
circuit. If the radio compass circuits arc 
assumed to be delivering a 48-cycle voUage 
to the compass output stage, then the grids 
of the two switching tubes arc receiving 
simultaneous variations in voltage. 

In the control tube in which the phase 
of the negative pulse fiom the diode recti¬ 
fier is the same as that of the positive peak 
from the compass output secondary, little 
or no plate current will flow. This is be¬ 
cause the positive peak is limited by the 
suppressor circuit to a value smaller than 
necessary to overcome the concurrent nega¬ 
tive peak from the diode rectifier circuit. 
The other control tube will receive no nega¬ 


tive peak at this same instant. Thus, the 
positive peak from the compass output sec¬ 
ondary circuit will cause plate current to 
flow in tliis tube, since the normal bias 
supply from the sensitivity control is in- 
sufTicient to cut oflf the plate current for 
even small values of grid control voltage 
from the compass output secondary. 

Under conditions of no output from the 
radio compass, the bias voltage is just suffi¬ 
cient to prevent excessive hunting of the 
loop because of random noise from the 
compass output circuit. The diode sup¬ 
pressor (comp, out limiter) in this circuit 
also helps to minimize loop action due to 
noise pulses. 

The compass output circuit is tuned to 
the 48-cycle audio-oscillator frequency to 
reject unwanted voice ficqucncies from the 
loop director circuits. The overall phase 
shift of this system will change very slowly, 
should the 48-cycle audio-oscillator vary 
from its assigned value under any com¬ 
bination of service conditions. 

Each switching tube plate connects to 
separate saturable reactors (sat rcac 168) 
which, in turn, connect together and then 
to the B-plus supply of the radio compass 
receiver. 

The two secondary windings in each of 
the saturable reactors are connected in a 
series opposing manner, and balanced so 
that the 4(X)-cyclc per second voltage im¬ 
pressed thereon is cancelled out completely 
in the primary plate circuits. The A.C. 
windings of the saturable reactors arc con¬ 
nected in series, with the free ends con¬ 
nected to the two ends of the power trans¬ 
former secondary which supplies power for 
the high impedance winding of the loop 
drive motoj. The junction of the A.C. re¬ 
actor windings is connected to a phasing 
capacitor C-30B whose other terminal con¬ 
nects at all times to ground (except whtin 
the function selector of the control box in 
control is in the “loop” position). 

The loop drive motor has two fixed wind¬ 
ings, and is connected so that the low- 
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itnpctlancc winding is continuously excited 
from the 400-c>clc per second power trans¬ 
former through a suitable phasing capacitor. 
When the high-inipedancc winding (HI-Z) 
is supplied with a current whose phase 
difference, with respect to tlie current in 
the low-impedance winding, is 90 degrees, 
rotation of the motor armature takes place. 
The direction of rotation is determined ac¬ 
cording to whether this phase difTercncc is 
90 degrees lead or lag. 

Where no voltage is applied to the grids 
of the switching tubes, the current flowing 
to the high-impedance motor winding 
through both saturable reactor secondaries 
is practically zero, since tlie secondaries 
present equal impedances to the flow of 
current through them. Their impedance at 
400-cycles per second is high, and the phase 
of the currents is respectively opposite. 
These effects produce cancellation of the 
two currents in the return lead to tlie 
center-tap of the iwwer transformer sec¬ 
ondary. As the high-impedance winding 
(HI-Z) of the motor is situated in this 
lead, the current through the motor winding 
is substantially zero. 

When plate current flows in sufficient 
amount through a saturable reactor pri¬ 
mary winding, its secondary reactive com¬ 
ponent diminishes because of the iron core 
saturation by this flow of D.C. in the 
primary. Since the reactors are designed 
to saturate at a very low value of direct 
current in the primary, windings, the 
resultant irnpcdancc of a saturated reactor 
secondary is extremely small as compared 
to the reactance at 400-cyclcs per second 
when not saturated. Since one switching 
tube works at a time, the resultant saturating 
of the reactor in its plate circuit allows the 
passage of considerable current through the 
high-impcdancc motor winding, with sub¬ 
sequent rotation of the armature. The phase 
of this current is in quadrature with re¬ 
spect to the current through the low-im- 
pedance winding (LO-Z), due to correc¬ 
tion applied by the phase correction capaci¬ 
tors. 

If a voltage of opposite phase is applied 
to the tune compass output amplifier, the 
results arc the same, except that the other 
switching tube is operated, saturating its 
reactor and supplying the high-impcdancc 
motor winding with a 400-cyclc current, 
opposite in phase, which causes the loop 
drive motor to turn in the other direction. 

By applying a suitable current to the 
motor througli an isolating choke Lo, direct 
current damping of the loop drive motor is 
obtained, wliicb insures freedom from hunt¬ 
ing around the null point. Overshooting of 
the bearing is considerably checked by the 
differential action of the switching tubes 
when approaching the l)caring point in the 
following manner: 

The D.C. bias is so adjusted that some 
plate current flows in both switching tubes 
when there is no signal from the radio 
compass output stage. With a 48-cyclc 
voltage supplied by the radio compass to 
the loop director input circuit, the grid of 
the switching tu!)C under control is driven 
farther in the negative region by the com¬ 
bined action of the compass output voltage 
and the grid blocking voltage from the 
audio oscillator rectifier circuit. 

Then the switching tube plate current 
is at a maximum, and decreases gradually 
to practically zero when the loop reaches 
the bcarmg position. This gradual decrease 
takes place when the loop is a few degrees 
from the bearing, and slows down the 
speed of the loop sufficiently to prevent 
overshoot. 

The inherent accuracy of the Fairchild 
SCR-269-F is said to be such that its bear¬ 
ing indications arc accirratc to within ±3 
degrees. 
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ALIGNING KITS 


AVAILABLE TO — 

DEALERS & SERVICEMEN I 


Radiomen: Here’s an opportunity 
to acquire high quality approved 
all-purpose Neutralizing and Align¬ 
ing Kits. Order Now. 

G-C TE-45A 
NEUTRALIZING KIT 



Approved by U. S. Army Sicrnnl Corps, 
The all purpose kit used extensively by 
Sitrnal Corps. 


Kit contains:—1—5" Small Screw Driver 
l^No. 5019 Flexi'Driyer 
1—No. 5003 Tool 

1— No. 5000 Tool 

2— No, 5051 Tool 
2—No. 5052 Tool 

1—Leatherette Case 

No. Price 

5021 Kit .$4.50 


G-C VEST POCKET 
ALIGNING KIT 

A very handy all purpose 
aligningr kit. 

Kit contains:— 

1—5012 Alligator and Hex 
Wrench 

1—5000 Screw Driver 
1—.5003 RCA Screw Driver 
1—5004 Screw Driver 
1—Leatherette Case 
No, Price 

5022 Kit .$1,80 


G-C NX ALIGNING KIT 

Approved by U, S. 

Army and Navy, Very 
Handy all purpose 
aligninpT and NcutraU 
izinK kit. 

Kit contains:— 

1—5004 Screw Driver 
1—5011 Alliiirator 
Wrench 

1—5017 Double End 
W rench 

1—5015 Combin.ation 
Tool 

1—5016 Combination 
Tool 

1—Leatherette 
Pocket Case 

No, 

5020 Kit . 



Price 

$3.90 



UK KtlUINr. )UUK UKUfcK NOW I 


RADIO ELECTRIC SERVICE CO. 

r ^ OF PENNSYLVANIA ' 

= ■ N.W. COR. 7fli & ARCH STS. .. 

J.- v- PHILADELPHIA S. PENNA. 


LOMBARD 6177 
LOMBARD 1951 





SPEED UP REPAIRS WI TH THESE G^C AIDS! 

Get This New FREE 
Dial Belt — Drive Cable 

and Cabinet 
Repair Guide! 

Pocket siie 68 page 
book contains thousands 
of listings, specifications 
—time saving service 
instructions. Invaluable 
to every radio man. Get 
a copy from your job¬ 
ber. If he cannot supply 
you, write us. 


FREE 


STEEL 


CABINET 


G-C DIAL BELT KITS 

Exact replacement woven 
fabric belts. Easy to install 
— no stretching — no ad¬ 
justments—a perfect fit 
everytime. Kits come with 
25, 50. 100. 200 or 300 
belts. 


Immediate delivery on G-C Belts and Cables 


Order From Your Rodio 
aiw AYS ask for G-C PRODUCTS 

GENERAL CEMENT MFG. CO 

ROCKFORD. ILLINOIS 



IVorld's Largest Manuiaciutitr oi 
t¥ireless Tml^grmphic Apparstus 
coM^LKTi cknthal orricc' KQuir mcnt 

McElroy Manufacturing Corp. 

62 Breohllie Avene • Bostoa, Massaefeasetts 
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/-HARD-T0-6ET PARTS- 

METERS 



GENERAL ELECTRIC. A.C. VoUmotcr. O to 150 Volt». 
tvi>c AOJ2, flush mountinf;. Ship. wCirht 2 Ihs. 

ITEM No. 163 CO 

YOUR PRICE . 

GENERAL ELECTRIC. A.C. Ammeter. 0 to ITiO Am- 
pores, type A022, 31/^" flush mountIng^. This l.s a 
5'3in|iere A.C. melcr and tuny be used ns such wltti 
no cnnn(;es. For the 150-nmpero ranRC. a current 
transformer is nccessnry. Shipping >vcii;hC 2Jhs. 

ITEM NO. 164 CQ 

YOUR PRICE . ^Os/^ 

HOYT D.C, Ammeter, 50.25'0'2S«S0. tj-pc 53l, 
13/.1", Shiidtlnt; weight 1 lb. gm m ^ — 

ITEM NO. 165 S1./5 

YOUR PRICE ... 


ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN weight 
LITTLE OIANT MAONET 
Lifts 5 lbs. cosily. Weighs 4 OK. 
Mode of ALNICO new htgh-maenetic 
steel. Complete with keeper. World's 
most powerful magnet over made. 
Tho cxiicrlmcnlcr mid hobbyist will 
And hundreds of excellent uacs for 
this high quality permnnent magnet. 
Measures 134'* X 1 Va" Ship. Wt. 
V* Ihs. 

ITEM NO. 159 51 50 

YOUR PRICE . "r ■ 



GENUINE MICRQPHONE TRANSMITTERS 

, _ Those .ire rcCulsr 

plioiie trnnsmltters of 
the typo used on wall 
telephones. Taken from a 
large telephone supply 
company's overatpek. the se 
fine mikes olTor a gmnd 
opportunity to ohtnin n 
splendid unit for little 
more than tho price usual¬ 
ly naked for a simple 
"microphone button." 

The amntour. experi¬ 
menter and telephone me- 
chanic will find a vorjely 
of uses for those excellent 
microphones. They work 
perfertly on 2 dry cells. 
Can be used pn P.A. systems for voice tiansmlsslon^ 
In call syatema and Intercommnnlcallons seta. With 
telephone rccolvera (radio headphones will do> they 
may bo made into abort.line telephone circuits, aueh 
na house-to-houac or farm-lo-farm 'phone linos. You 
can use them to talk through your own radio, or as 
concealed dictaphone nick-up units for listening to 
conversations In n distant room or building. The tele¬ 
phone merh.-\nic win find them useful replnccmcnta 
on bolterv-opcrotcd rural telephone lines. 

THESE ARE genuine TRANSMITTERS. MADE 9V 
KELLOGG. WESTERN ELECTRIC ANO STROM8ERO- 
CARLSON, excellent In nnncnnmco ond operation. 
A remarkable value, and one seldom ofTerod In these 
times. Shl>. Wt- 1 lb. ^ _ 

ITEM NO. 160 51 SO 

YOUR PRICE . 



AMAZING BUCK LIGHT! I 

Powerful SSO'Watt illtra-violat Source 

The beat and most practical 
source of ultra-violet light for 
general experimental and enter- 
tainment use. Makes nil fluores¬ 
cent substances brilliantly lumi¬ 
nescent. No transformers of any 
kind needed. Fils any standard 
lamp socket. Made with special 
filter glass permitting only ultra¬ 
violet rays to como through. 
Bringa out beautiful opalescent 
hues In various types of mo- 
terlala. Swell for amateur par¬ 
ties. Playa, etc.; to obtain 
uniqua lighting oRects. euib 



only, Shp. Wt. 2 lbs, 
ITEM NO. e? 

YOUR PRICE . 


$2.45 


WESTERN ELECTRIC BREAST MIKE 

This la a flna llgbt.wolght air¬ 
craft carbon microphone. It weight 
only 1 lb. ^ ^ ... 

Mike comas with broostplnto 
mounting and baa 2-way swivel¬ 
ing adjustment so thot It can be 
adjusted to any desired position. 

There are 2 woven straps; one 
goes around nock. tho other 
around chest. Strans ran be 
snapped on end oft quickly by an 
Ingenious arrongoment. 

ThlB excellent mtke can be 
adapted for home broadcasting or 
private communication systems. By 
dismounting breaetplnte. It can be 
used ns desk mike. 

Cornea complete with 6-foor , -.. 

cord and hard rubber plug. FInlehed In snerardlaed 
plate, r.on-nislnblr. 

Shipping weight. 2 lbs. 



$2.55 


I HUDSON SPECIALTIES CO. 

■ 40 West Broadway. Dept. RC-8-45. New York 7. N. Y. 
® I hove circled below the numbers of tho items I'm 
I ordering. My full rcmlltanec of 8. (In- 

■ elude ahipping charges) Is enclosed <NO C.O.O. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.I 

“ OR my deposit of $. la cnclosod (200fo 

I renulrcd). ship order C.O.n. for balance. NO C.O.O. 
m ORDER FOR LESS THAN S9.0O. (Now U. 8. aUmPa. 
" check or money order accented.1 


■ Circle Item No. 


wanted; 163. 164. 

160. S7. 152 


16S. 159. 


■ Nam* .. 
! Lddreaa 


Plaaa* Prlot Clearly 


I City.. SUta . 


POWER SUPPLY DESIGN 

(Coiitmucd from page 703) 

... 


cated and involve consideration of the volt¬ 
age source iini)edancc, the resistance of the 
rectifier tube, the input capacity, and the 
leakage reactance in an involved relation¬ 
ship. A few simple graphs will illustrate 
the effects of this input condenser in a 
manner which will be fully satisfactory 
for all practical uses. 

Fig. 3 is a graph illustrating the varia¬ 
tion of voltage for various load currents and 
different values of capacity utilized as in¬ 
put condensers. We note that increasing 
current will lower the voltage, thus caus¬ 
ing poor regulation. The wide space occu¬ 
pied by the curves further indicate the poor 
regulation as also docs the percentage volt¬ 
age change for varying loads. The use of 
this chart is self-explanatory and no diffi¬ 
culty is likely to be experienced by anyone 
wffio understands radio fundamentals. 

The graph in Fig. 4 indicates the ripple 
percentage resulting from various values of 
capacity and load resistance. We note here 
that in all of these calculations the effect 
of botli capacity and load resistance and 
load current are very important in their 
effects on ripple. 

The graphs in figures 3 and 4 are both 
for 120-cyclc ripple frequency as would be 
the case for full-wave or bridge rectifiers. 
The use of condenser input for half-wave 
systems is not recommended except under 
the conditions previously noted. One effect 
of condenser input is to produce a higher 
peak voltage and current on the rectifier 
tube or tubes than is imposed with the choke 
input system. The ratio of peak to average 
plate tube current is higher- 

The most important considerations in¬ 
volved in the calculation of filter output 
voltage using condenser input arc the source 
impedance, which consists of the leakage 
reactance and resistance of the transform¬ 
er, the tube resistance, and the resistance 
of the load; tiie value of the condenser not 
being of prime importance. The important 
considerations in reference to filtering abil¬ 
ity and the reduction of ripple voltage are 
the actual capacity and the load resistance. 
Later on in this discussion an example of 
the calculation of a condenser input filter 
sliall be given and the means of using these 
charts and graphs will be readily apparent. 

\Vc may now proceed to the choke input 
filter consisting of a choke followed by a 
condenser as shown in Fig. 5. The formula 
for the determination of the amount of 
ripple voltage that this type of filter will 
pass with various values of L and C is: 

Er at input 

Er across load =- (1) 

(2 f)2 LC 

As the ripple factor is what we are in¬ 
terested in we will work out the equation for 
this factor. Let us assume a full wave or 
bridge rectifier, then Er at the input to the 
filter will be .667 Euc and fr will be 120 
cycles. Substituting these values in this 
equation (1) we find our ne.xt equation to 
be: 

Er across load = _ 

.667 Edc .667 Edc 


Ripple factor = 

Er across load 12 Edc 1 

-= la-’ X-X — 

Edc LC Edc 


= 10-'’ X 


12 

LC 


( 2 ) 


In use this formula should be used for full- 
wave or bridge rectification only as the 
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Fig. 3—D.C. output vs. A.C. peak voltages. 

ripple frequency has been assumed to be 
120 cycles and the peak value of the al¬ 
ternating current component of the rectified 
direct current is taken as being .667 of the 
direct current voltage. For half-wave cal¬ 
culating the ripple frequency will be 60 
cycles and the above equations can be 
worked out with that value merely by sub¬ 
stitution of 60 in place of 120 in the formula. 
Value of the i)cak alternating current com¬ 
ponent will vary with the load drawn but 
a figure of .7 can be used in calculations. 
For heavy loads and to allow a margin of 
safety it would be better to use a higher 
figure. About .S should be fully satisfactory. 
It is difficult to give an exact figure, but 
for all practical uses and purposes, those 
given above will prove fully satisfactory. 

In all our choke-input filter designs it is 
supposed that the input inductance Is of 
sufficient size as to maintain a continuous 
flow of current through the circuit under 
operating conditions. This is a function of 
the actual inductance, the resistance of the 
load, the alternating current component of 



Fig. A —Ripple at filter input and output. 

the rectified wave, and the direct current 
voltage output of the rectifier system. As 
the last two mentioned figures represent a 
constant for any given type of rectification, 
a simple formula will show the minimum 
amount of inductance required to satisfy the 
conditions of maintaining current flow 
throughout the entire 360 electrical degrees: 
For 60 cycle ripple: 


(6.28 X 120)= X LC 

568500 LC 

L = 

S6S 

(3) 

.0000012 Edc 

12 Edc 

For 120 cycle ripple: 


— ■ = 

10-'" 

Ri, 


LC 

LC 

- L =- 

(4) 


1130 


But, as the factor we desire is the ripple 
factor which is equal to Er divided by Edc, 
we must divide this equation by Edc to find 
the ripple factor. Doing this \ye have; 
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Unless these minimum amounts of induc¬ 
tance arc used the formulas and graphs 
given for choke input filter design cannot 
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be used witli accuracy. Imperfect filtering 
and high peak tube currents will result 
from a deficiency of inductance, with \X)S- 
siblc damage to the rectifier tubes. In the 
case of a varying load on the rectifier and 
Idler system the conditions of minimum in¬ 
ductance must be observed at all times. To 
accomplish this it may be desirable to con¬ 
nect a bleeder across tlie output of the filter 
in order to maintain a minimum amount of 
current flow. Another metliod often used is 
to use a “swinging choke” in the input of 
tlic filter. A swinging choke lias a relatively 
high inductance for low current, which 
drops with increasing current. By reference 
to the proper formula, which will depend 
on the type of rectification, and by use of 
the maximum and minimum inductance 
values, it is easy to select the proper choke 
so that flow will be maintained for all 
values of current. 

Our next consideration is the two-section 
filter shown in Fig, 1 or 2. In this case, we 
have incrcly used two single sections, one 
following the other. The amount of ripple 
voltage present at the output of this tvpe 
of filter is calculated from the following 

formula: on/- t-j 

T, , . 206 Edc 

Er across load = 10^*^_ ( 5 ) 

^ . L, Q U G 

and to find the ripple factor we have: 

T.. , ^ 206 

Ripple Factor = -(( 3 ) 

Lj G L'* G ' ^ 
In working witli this formula it is' best to 
have the product of the first section of the 
filter approximately ccjual to the LC product 
of the second section. 7 he above formulas, 
numbers (5) and (6) are for use with 
120-cycIc ripple frequencies. For 60-cycle 
ripple frequencies (as would be encountered 
with half wave rectification) the numerator 
of both fractions would be changed from 
206 to 34 and the fractional multiplier 
changed from 10“*'* to 10“*^. 



Fig. 5—Power supply with choke-input filter. 


Another method of effective filtering 
commonly used for low-current applications 
is that in which resistors replace the chokes 
in the standard type of filter. This type of 
filtering is advantageous because resistors 
are lower in cost than inductances, thereby 
lowering the cost. The amount of filtering 
is a function of the load resistance and the 
values of the filter components. An ap¬ 
proximation is given for the amount of 
filtering by the following formula; 

177 

Ripple factor = 10”^- (9) 

^ 

This formula is for 60-cycle ripple fre¬ 
quency. 


Ripple factor = 10~° 


RC 


( 10 ) 


This second formula (8) is.for 120-cycle 
ripple frequency as would be present in 
full wave and bridge rectifiers. It must be 
rcmeml)cred that the resistance introduced 
into the circuit by the use of a resistor-ca¬ 
pacitor filter will lower the available voltage 
at the filter output. The voltage drop will 
increase with increasing current. The above 
formulas are for a single-section filter con¬ 
sisting of one resistor followed by one con¬ 
denser. 

Let us solve two problems: the first deal¬ 
ing with a single section choke input filter I 
(Coiitmtiicd on folloTJoing page) 
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Available for Prompt Delivery on Priority of AA3 or Better! 

The New Model 450 

TUBE TESTER 



SERVICE—The Model 4SO may be used ao an 
Condenaor Leakage Checker. A relaxa. 
leak^oe* J"'“'‘PO'-^ted m thii model will detect 

icakaget cve.i when the frequency one per minute. 


Speedy operation^— assured by newly de¬ 
signed rotary selector switch which replaces 

the usual snap, toggle, or lever action 
switches. 

Specifications: 

* Tests all tubes up to 117 Volts including A, 5, 
6, 7, 7L, Octals, Loctals, Bantam Junior, Peanut, 
Television Magic Eye, Hearing Aid. Thyratrons. 
Single Ended, Floating Filament, Mercury Vapor 
Rectifiers, etc. Also Pilot Lights. 

* Tests by the well-established emission method 
for tube quality, directly read on the scale 
of the meter. 

* Tests shorts and leakages up to 3 Megohms in 
all tubes. 

* Tests leakages and shorts of any one element 
AGAINST all elements in all Tubes. 

* Tests BOTH plates in rectifiers. 

* Tests individual sections such as diodes, triodes, 
pentodes, etc., in multi-purpose tubes. 

* New type line voltage adjuster. 

* NOISE TEST: Tip jacks on front panel for plug¬ 
ging in either phones or external amplifier will 
detect microphontc tubes or noise due to faulty 
elements and loose internal connections. 

* Features an attractive etched panel. 

* Uses a A^/ 2 " square rugged meter. 

* Works on 90 to 125 Volts 60 Cycles A.C. 


The Model 450 comes housed in a portable leatherette cov¬ 
ered cabinet complete with all operating instructions. Size 
13" X 12" X 6". Net weight 8 pounds. Our Net Price 
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SUPERIOR INSTRUMENTS CO. Dept. R.C. 227 Fulton St., New York 7, N. Y 


HALLICRAFTERS 


HALLICRAFTERS 



RECEIVER HEADQUARTERS 


B 


the Nation 


COMPLETE 

STOCKS 

I have iif stock some 
Hallicraftcrs receivers 
nyailabfe for imme¬ 
diate delivery on pri¬ 
ority and the follow¬ 
ing ports without pri¬ 
ority: meter rectifierB 
$1.95; Trimm head¬ 
sets, McElroy keys, 
buirs, oscillators, tubes, 
transformers, resist¬ 
ors, condensers, etc. 
Your orders and in- 
-uiries invited. 


^^ORE the war Bob Henry served the amateurs 
as the world's largest distributor of communications 
receivers. 

Now Henry Radio is Hallicrafters receiver head¬ 
quarters for the Nation at war. Hallicrafters Re¬ 
ceivers can be supplied on priority. I can 
usually supply SX28As at $223.00, S-39s at $110.00, 
S20R$ at $60.00, SX-25s at $94.50, and PM-23 
speakers at $15.00 at once. It takes longer to supply 
other models. 

Soon, it is hoped, non-priority orders can be filled 
and Bob Henry can become again Hallicrafters 
headquarters for the nation at peace. 

I have stores at Butler, Missouri, and at 2335 West- 
wood Blvd., Los Angeles 25. Calif. 

Your orders and in¬ 
quiries are invited^ 

Bob Henry, w9ara 

HENRY RADIO SHOPS 

Butler, Mo. and Los Angeles, 25. Calif. 
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FREE 


RADIO 

MEN 


COLOR CODE and 
OHMS LAW CALCULATOR 

Bufslein-Applebee of Kansas City 
offer* you this great convenience 
FREE* Easy to work. Solves many 
problems in a jiffy. FREE ko radio 
men, electronic engineers and others 
in the business. Attach coupon to 
your letterhead. 

MAIL COUPON NOW 

"bur^^TpTlebee CO. 

1012 McGEE, KANSAS CITY S, MO. 

Send me FREE Color Code and Ohms Law Cal¬ 
culator along with latest catalog. 


lam- 


state connection in industry 


LNAME.- 

ADDRESS- 
T_QW^- 


-STATE- 


pADIO 

Wholesale 

"REPAIR 

" THIS IS THE ANSWen 

70 YOUR RADIO RERAIR TROUBLES! 

Just SEND us the SET via Railway Erpress. 
We REPAIR and RETURN. You ADO MARK¬ 
UP AND DELIVER. That’s all there is to it. 

• Complete Stocks—We can ti* 'em all 

• 90 day guarantee • Prompt service 

• OUR LOW PRICES mean more Markup for 
you. 

Send that set to 

SHEFFIELD RADIO CO. 


918 Belmont Ave., Chicago 14, 


(Continued from previous page) 
the second, a two-section filler with con¬ 
denser input. 

In our first problem we desire to secure 
a certain voltage to the load and to find out 
what degree of filtering will result under 
the following conditions: 

Given: Direct voltage to the load: 340 
volts. 

Rectification: Full wave, type 80 
tube. 

Current: 125 inillianii>crcs, load 
current. 

ChoU'C: 30 henrys, 160 ohms re¬ 
sistance. 

Condenser: 4.0 Microfarads. 
Power input: 60-c\ clc. 

Wc wish to find: if 

The transformer voltage each side of cen- 
I Icr tap. 

The ripple factor to the load. 

The actual amount of alternating cur- 
I rent voltage at the load. 

I Our first consideration is the voltage drop 
in the choke. As the current is .125 am¬ 
peres and the icsislance is 160 ohms, the 
voltage drop through the choke is 20. The 
rectifier must therefore supply 360 volts 
to the filter input. By consulting a tube 
manual find the voltage drop, at 125 
milliampcrcs, through the type 80 tube to 
be 62 volts. The transformer must then 
supply 360 pins 62 volts or 412 volts. Mul¬ 
tiplying this figure by the full-wave recti¬ 
fication factor 1.11 wc find that the trans- 
I former must deliver 457 volts. A commer¬ 
cial transformer would deliver 450 volts. By 
using a choke of lower resistance. alx)ut 
100 ohms, the voltage drop through the 
choke will be reduced with a subscciucnt 
raising of the voltage to the load. 

Using formula (3) wc find the ripple 
factor: 

12 

R,F. = - X lO"*" 

30 X 4 X 10-® 


The foregoing expression is eriuivalent to: 
12/120 X 10-* 

And the ripple factor (R.F.) equals .01. 

Fr 

As this is equal to-and the direct cur- 

Fdc 

rent voltage is 340 volts then the actual 
ripple voltage, Er is equal to 340 x ,01 or 
3.4 volts. It should be remembered that '*C'‘ 
is in farads in all of these formulas. To con¬ 
vert to microfarads from farads the micro¬ 
farads must be multiplied by 10^. 

The second problem involves a t\yo-scc- 
tion condcnscr-input filter. VVe wish to 
find the ripple voltage and the ripple factor 
under tlic given conditions. 

Given: Direct current to load: 400 volts. 

Current: 200 milliampercs. 

Full wave rectification. 

Power input: 60 cycle. 

Input condenser : 8.0 microfarads. 

There arc two filter condensers^ 
each 4.0 microfarads. 

There are two chokes, each 12 
henrys, 80 ohms resistance. 
To find: Transformer voltage each side 
of center tap. 

Ripple voltage. 

Ripple factor. 

The problem must work from the load 
to the power input. The resistance of the 
chokes is 160 ohms and the current is .2 
ampere, therefore the voltage drop through 
the filter is 32 volts and the voltage input to 
the first choke of the filter from the con¬ 
denser nuisl be 432 yolls. The input con¬ 
denser is working into an actual load of 
2000 ohms load resistance plus the resist¬ 
ance of the chokes, 160 ohms, or a total 
of 2160 ohms, total load resistance pre¬ 
sented at the input of the first choke of 
the filter. Wc now make use of the graphs 
of figures 3 and 4 for our condenser cal¬ 
culations. Figure 3 is the graph of load 
resistance, Edc, and transformer |)cak volt¬ 
age. This graph takes into account the re- 


'STATION 25" SENDS NEWS FROM THE FRONT 


Radionic's Catalog No. 26 
lists hord-to-get radio partsi * Helps 
you fill your radio and electronic 
needs. • All parts are available for 
immediate shipment • All are highest 
quality. « All are cxceptianal values. 

SEND TODAY FOR YOUR 
TREE COPY TO Oept. BE 


WONDER 

Electric Button 


Mont Intereitlnc electrical *P* 
pfirntUB ever rtlicoverort. M*"® 
your own TcICT^tionc-AiTTPlincr 
Detectiphone. Trensmlt your voire or music to disiant 
rooms. Perform hundrc^ls of ri».sclnatlnK experimont.s. 

50 tiny It esn be ronconlert In rtor.cns of plnces. Rend 

51 now for button and free S.OOO word 

booklet with 50 Illustrated expcrlmont.s. SPECIAl 
OmCR 6 buttons and booklets sent postpaid for So. 
Write now to 

buck MFC. COMPANY North Aurora. Illinois 
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Illxisiraiion coxtrtcsi/ IntcrnationcJ Telephone and Telegraph Corp. 

The picture above is the arlist's conception of Mackey Radio's press station dispatching 
news from the European baHle theatre. The truck-mounted unit was a S-kilowatt transmit- 
ter, with suitable receiving apparatus, and was operated by a crew headed by L. K Span- 
genberg, vice-president of Maekay. The mekeshift aerial masts were e.actly as shown above. 
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sislance and impedance of the transformer 
and the rectifier tube or tubes and it is not 
necessary to add tube voltage drops, as the 
graph incorpojates this figure. The trans¬ 
former voltage is given in^terms of peak 
voltage. Multiply by 0707 to find the 
R.M.S. voltage. \\c know our load resist¬ 
ance is 2160 ohms; finding the point rep¬ 
resenting this resistance and going up to 
the proper capacity curve, then referring to 
the left-hand column we find that the D.C. 
at the input condenser terminals under the 
given conditions is .73 of the peak A.C 
voltage, or: 

432 equals 73 x A.C peak voltage and 
A.C. ix?ak voltage = 592 volts. 

Converting to R.M.S. values: 

A.C. R.M.S. voltage = .707 A.C. peak 
and .707 x 592 = 419 volts. 

The requiied A.C. R.M.S. voltage each 
side of the transformer center tap will be 
419 volts. 

To find the ripple voltage we consult the 
graph of Fig. 4 and, finding the load re 
sistance on the base line, go up to the prop¬ 
er capacity curve and read off to tlie left 
side of the graph the ripple factor. Jh this 
case it is 0.13, which means the actual Er at 
the condenser terminals is 0.13 x 432 or 
^6.2 volts. The formula for the calculation 
of the ripple factor of a two-section choke 
input given at (7) is: 

206 

R.F. = 10-1* X - 

Lx C, Ca 

and substituting the given values: 


R.F. = 10-'^ X 


206 


12x4x 10~^xl 2x4x 10~® 


206 

= 10-2 X -= 10-2 X ,089 

2304 

And R.F. = .00089 or .0009 

The actual ripple voltage to the load is: 

Er = .0009 X 400 or ,36 volt 
Thus we have found the required trans¬ 
former voltage, the ripple factor, and the 
actual ripple voltage. 

These calculations are approximate due 
to the many variable factors involved, such 
as the reactance and impedance of the volt¬ 
age source, resistance of the tube used, 
phase characteristics of the load, the re¬ 
sistance of the load and the amount of cur¬ 
rent, as well as other factors involved. 

Resistance-capacitance filters follow a 
similar line as the single section choke filter. 
By study of our first problem and working 
along like lines but using the proper for¬ 
mula, either (8) or (9), any resistance- 
capacitance filter calculation can be made. 

BROADCASTERS' INCOME UP 

Income of small radio broadcasters was 
up in 1944, reports the FCC, The average 
}00-watt broadcaster had a gross income 
during the year of $40,985, an increase of 
37% over last year. There were twenty- 
eight 100-watt commercial stations and 
five non-commercials in operation last 
3 'ear, according to the FCC figures. All re¬ 
ported increase in their net time sales, the 
increases ranging from a minimum of $96 
to a maximum of $39,374, 
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many times as fast as with former methods. 
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crease their efTl- 
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CANNON BALL 
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guaranteed to satisfy 
5 ^ou. For sensitivity, 
clarity of tone, de¬ 
pendable performance, 
use a Cannon-Ball 
Headset. Folder R-8 
illustrates complete 
line. Write 


C. F. CANNON COMPANY 

SPRINGWATER, N. Y. 


Get Started in Radio 

10 “HOW-TO-DO” BOOKS 



Get n solid foundation In radio l>y 
means of these lOc timely text bonks. 
Each clearly written, profusely Ulus- 
irxtcd, contains over 15.000 words. 
You'll be nmnzod ol the wealth of 
Information packed into these bandv 
iKwks. Excellent for referonccf—Ideal 
for technical library. Your tnoney 
hack if not satlsncd. 

S for 50c 
lO for 51.00 
PREPAID 


10<^ each 


_ . ding 

No. e— HOW To Have Fun 
With Radio , „ 

NO. 7—Mow To Read Radio 
Diagrams 

No. 8—Radio for Beginners 
No. 9 —Simple Electrical Ex* 
perimenta 
No. lO—Television 


We I 


No. J—How To Make Four 
Doerle Short Wave S«s 
No. 2—How To Make The 
Most PopiAar All-Wave S 
and 2 Tube Receivers 
No- 3—Alternating Current 
for Beginners 

No. 4—All About Aerial. . 

No. S—Beginner.’ Radio Die- 
Remit by check or money order-rojrlstcr letter if you 
send cash or stamps. 

BAOlO PUBLICATIONS. 25R West B’way, New York <7) 


Do you need 

BINDING POSTS? 

Tho XL PUSH POST with Us Sprinc 
Action assure. Constant Contact «ncl 
Quick connection. 

Manufactured in All Aluminum Type wi 
at 12c each. 

Aluminum Body. BokoUte Top Type Bi 

Dt iSc each. _ 

Types CP or NP. ALL. 

LESS STEEL SPRING & PIN. 
by 240 HR. SAI.T .SPRAY TEST «s NON- 
CORROSIVE Dl 2Bc e.TCh. 

Manufacturers and Dealers Liberal 
Discounts 

X. L. RADIO LABORATORIES 

420 West Chicago Ave.. Chicago 10, Hi- 



Available Radio-Electronic Literature 

Manufacturers’ bulletins, catalogs and periodicals. 

A NEW SERVICE FOR RADIOCRAFT READERS: In order to save 
your lime, postuge and incidcnml work in writing a iiuniber of letters to 
dilTereiit niaiiuLicturcrs to secure the various bulletins offered, proceed 
ns follows: 

On your Ictterliend (<lo iiol use postcards) ask us to send you the liiera- 
lure which you designate, it is only necessary to give us the numbers. Wc 
will then sciid your request directly to the manufacturers, who in turn 
will scud their bulletins or other literature directly to you. 


153— MICA CAPACITORS. 

Issued by Solar Mfg. Co. A 36-pagc 
catalog of condensers built to joint Army- 
Kavy specifications, with some introductory 
matter .—Gratis to members of I he radio 
and conunnnications industries. 

154— MICROMETER FREQUENCY ME- 
TER ENGINEERING DATA SHEETS. 

Published by Lampkin Laboratories. An 
instruction book covering the company's 
Type 103 and 105 instruments. In addition 
to specifications, circuit diagrams, parts 
lists and operating instructions, the booklet 
also contains expositions of the design, 
construction and principles of the instru¬ 
ments. described .—Gratis to interested 
parties. 

155— ELECTRICALLY SPEAKING. (Cut¬ 
ler-Hammer Co,; 

A book describing the wide range of 
products manufactured by the company, 
covering all branches of production, but 
without the detail of a catalog. Readers 
are referred to bulletin numbers for further 
information on each of the lines described, 
—Gratis to interested parties. 

156— CATALOG, 

Published by General Cement Mig, Com¬ 
pany. This company’s latest catalog de¬ 
scribes tlicir complete line of material for 
the technician, serviceman, or rcscarclier. 
It includes all of the old familiar items still 
available and a few new ones, to briiig this 
condensed catalog up to date.— Gt'ahs 

157— PILOT LIGHT ASSEMBLIES. 
Published by (jolhard Manufacturing 

Co. This is a new combination catalog and 
data book on pilot light mountings and 
jewels, with dimensions and si>ecifications 
on both .—Gratis 

158— NORELCO ELECTRONIC 
PRODUCTS. 

Publislicd by North American Phillips 
Co. The new 8-page condensed catalog 
covers cathode-ray transmitting* power and 
amplifier tubes in addition to a large selec¬ 
tion of X-ray equipment .—Gratis 


159— VIBRATION MEASUREMENT. 

Equipment designed by General Electric 

for the measurement of vibration is de¬ 
scribed in this 8-pagc bulletin. The char¬ 
acteristics of three diflfcrciit tyj^s are 
discussed, photos and graphs being in¬ 
cluded. Tables give the correct tyi)c to 
use for different applications .—Gratis 

160— RESISTANCE WELDING. 

A General Electric electronic voltage¬ 
regulating compensator is described in this 
product announcement. Poor resistance 
welds caused by voltage variations are 
eliminated through its use. The principle 
of the method is given and resulting ad¬ 
vantages listed .—Gratis 

161— DRY ELECTROLYTICS. 

A 26-page of Sprague dry electrolytic 
condensers of varied sizes and containers. 
Special motor-starting condensers arc list¬ 
ed,,also, Several pages of application notes 
give the change of capacitance with change 
of tenii)crature. Tolerances as to capac¬ 
itance, D.C, leakage and surge voltage 
are tabled. There arc also provided inter¬ 
esting tables which permit determination 
of container size from knowledge of volt¬ 
age rating and capacitance .—Gratis 

162— RCA CERAMIC CAPACITY COLOR 
CODING DATA SHEET, 

This is a reprinted section of the March 
1945 Radio Service Rnvs giving data on 
the color coding of ceramic capacitors. 
While not itself printed in color, it ex¬ 
plains the .‘••ystem of coding by designations 
of colors. Individual copies of the {older 
available on request .—Gratis 

163— PANORAMIC RECEPTipN. 

Published by Panoramic Radio Corpora¬ 
tion, It deals with the techniques of pan¬ 
oramic reception for the amateur radio 
operator. Written for the ham in the 
terms that he uses. 

Watching for CQ’s, answers to CQ's. 
operation of nets, choosing a spot in the 
band, helping a brother ham, reading sig¬ 
nal strength and logging frequencies arc 
some of the topics discussed in this booklet, 
—Gratis 
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TECHNICAL APPROACH SUITS THIS READER 


Dear Editor: 

Speaking from a personal viewpoint only, 
may 1 express my thanks for your policy 
of adopting a slightly more technical ai>- 
proach and theoretical treatment in some 
of your articles? I confess to having been 
anmsed and irritated by “pictorial’* dia¬ 
grams and “non-tcchnical” descriptions in 
the past; however, I realize that one must 
learn to crawl l>efore he can walk. Yet, it 
would seem that the average serviceman 
would have ^enough curiosity to progress 
beyond that‘stage. 

I am not a radio serviceman in the usual 
sense; I am a broadcast operator. I did not 
have a technical education, but I availed 
myself of the courses offered without 
charge in the E.S.M.W.T. program, and 
have spent a few dollars on textbooks over 
a period of years. Asa result, I have found 
a great deal of enjoyment in acquiring 
enough mathematical knowledge to under¬ 
stand most technical discussions of elec¬ 
tronic theory and application. 

I have known a number of radio service¬ 
men; nearly all of them periodically express 
an intention to learn enough simple mathe¬ 
matics to enalile them to read the trade 
journals intelligently. Practically, none of 
them ever do it. This is simply (I api lead¬ 
ing with my chin) pure laziness; or, worse 
yet, a sort of pride in ignorance. How often 
have I listened to a serviceman sneer at 
the engineer as an impractical dreamer and 


an unnecessary evil—while his hands were 
occupied with the tools, instruments, and 
circuit components developed and designed 
by one of those engineers! 

^lost servicemen cannot even perform the 
simplest calculations using Ohm’s law for 
direct currents. Their comments on their 
chosen profession remind me of some wom¬ 
en who drive a car and cheerfully boast that 
they ^^;ould not know a spark plug from a 
water jacket. But I fear the handwriting is 
on the wall. After a few of the profession 
have killed themselves attempting to work 
on a television receiver; and after some 
others, who are unable even to work on 
the short-wave channels of a pre-war set, 
find that an F.^I. receiver is operating far 
higher in the spectrum and cannot be serv¬ 
iced by guesswork and brute strength—then, 
perhaps, servicemen will l>egin to learn the 
simplest fundamentals of radio theory. 

Meanwhile, congratulations on your 
brave efforts to lead the way out of the 
present lethargic state of affairs. “A proph¬ 
et is not without honor, save in his own 
country”—how well it applies! Keep on 
ducking the brickbats, and don’t turn back. 
It is better, I think, to help a few men who 
see ahead than if is to pander to the major¬ 
ity who seek encouragement in their pres¬ 
ent course—which is to blunder along with¬ 
out worrying about tomorrow. 

Dean H. Elliott 
Englnccrinn Staff, KVOR 
Colorado Springs, Colo. 


POSTWAR SERVICEMEN MUST CO-OPERATE 


Dear Editor: 

Radio servicemen of the future must co¬ 
operate rather tlian try to cut each other’s 
throats, as they have done in the past. It is 
my belief that after the war there will be 
plenty of repair work on electronic equip¬ 
ment (what with the citizens’ radios, in¬ 
dustrial electronic equipment, television, 
and other high frequency equipment) for 
those of us ivho can handle it. 

We ncc<l not expect any serious competi¬ 
tion from amateurs, tinkcrers. and men who 
have completed a three-month or even a 
six-month radio course in the army. Those 
men are trained to do specialized jobs on 


special equipment (and arc doing well) but 
will not be able to handle general radio 
and electronic repair work. A man can’t 
learn that in six months! It is a matter of 
several years’ of study and practical exper¬ 
ience. 

It behooves those of us who wish to stay 
in business after the war, to study and 
cooperate among ourselves, if we wish to 
build up a reputation for quality work, and 
take away the bad name which “Reader’s 
Digest” and other publications gave us 
before the war. So, what say, fellows? 
Let’s organize and cooperate. 

PvT. John R. Simpson, 
Camp Shelby, Miss. 
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NOW-A REALir HIGH POWERED- 


Radio Engineering 
Library 



• e$peciaily $etected by radio $p€ciali8t$ of Me- 
Graw-HUl puhlicationo 

• fo moBt complete, dependable coverage of 
facte needed by all whoec fiel^ are grounded on 
radio fundamentals 

• available at a special price and terms 


T hese books cover circuit phenomena, tube the¬ 
ory, networks, measurements, and other sub¬ 
jects—give specialized treatments of all fields of 
Practical design and application. They are books 
of recognized position in the literature—books you 
will refer ^ and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 
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2. Terman'i RADIO ENGINEERING 
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5. Henney'i RADIO ENGINEERING HANDBOOK 
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this ofTcr Igm than books bought separately. Add theso 
sinndnrd works to your llbrai^ now; pay small monthly 
Installments, while you use Ac books. 


10 DAYS' PREE EXAMINATION—SEND COUPON 
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Send me Radio Engineering Library, 5 vols.. for 10 
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elullnicnt.) 
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“LEARN81 OOING’‘1N COYNE SHOPS 

Klectrlcl^ offers yon opportunity for I 
the best jobs today — with m real peace f 
tlmetuture. "Learn by Doing,"on real 
machinery. Eero while learning. Right 
now I m oirerfng extra training In Tn* 
dustfial Cisctronics at no extra cost, 
Lifetime employment service after 
graduation. Gel all-around practical training St CoyneMo 
12 weeks, tfjyou are abort ofmoney I'll finance your train* 
ing. Mall coupon now lor Free Book. VETERANS— 1 
Coyne la eoulpped to train thoae who Qualify for training 
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BUILD YOUR OWN! 


I |t*s Easy 
I and Fun 


Every amateur will be proud to 
build this modern household 
necessity. It Just takes a lew , 
hours of your spare time to \ 
iMiild. and ODcralcs electrically J 
on any voltaRC. There’s fun In I 
liiillilini; and nrorit In using this I 
handy freezer. Saecs up to 75%. J 
NO EXPERT 
KNOWLEDGE NEEDED 
Our plans aro slrnplo and easy to follow and this 8 or 40 
cubic foot size can bo built of neic or used parts. Mall FI 
«tuwicy order for complete plans and calajof:. 

LEJAY MFG., 456 LeJay Bldg., Minneapolis 8, Minn. 
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GEOPHYSICAL 

PROSPECTING 

PRINTS 

(TREASURE 

FINDERS) 



LAND- MINE locator 


With any ono of iho modem Keonhyilcal methodi 
deicrlbcd In iho Blue-Print patterns, radio outfits 
and Instruments can be const nirtcd to locate motal 
and ore deposits (prospectlns); finding lost or burloff 
treasures: metal war relics; sea and land mines and 
"duds'*; mineral deposits; subterranean water veins; 
oil deposits (under certain circumstances): burled 
gas and waler pipes; tools or other metallic objects 
siinkoD ill water etc. etc. 
rolder No. t. Radiodortor niot. Conatruclion and 
use of 2 tube tranamUlcr and 3 tube receiver. Re* 
fleeted wave principle. Visual and aural algnals. 

Folder No. 2. Harmonic Frequency Locator, ^ni- 
ntes low frequency wave to receiver. Aural surnnis. 
Folder No. 3. Beat Note Indicator. 2 osclllalors. 

Visual and nurnl aiirnnlR. _ 

Folder No. *. Radio Balance Surveyor. Balanced 
loop principle. Modulated transmitter. Vlauol and 

FoTScr**??o.**'s. Variable Indurtanee Monitor. In¬ 
ductance prlnchile Aural aurnola. 

Folder No. «. Huctics Inductance Balance Explorer. 
Rrldee principle. Aural alirnol*. _ ^ , 

Folder No. 7. Rodlodync Proanector. Balanced loon 
principle. Very lame field Of penetration. Aural 
ftlirna'fi. 

Each set of blueprints and instructions enclosed In 
heavy enveiopo (O'/t* x l2'/r). Blueprints 2^x34 : 
eight-page Illustrated B'/j" x 11 folder of 

Instructions and construction data . 

Add 5c for postage 

The complete set of seven folders .ffO AH 

Shipping weight 2 lbs. (add 25c lor ship-^g.UU 
ping anywhofc In U.S.A.) 

Send Stamps. Cash or Money Order to 

TKCHMIKAX 

RC*e-45 


1917 S, STATE ST. CHICAGO. ILL. 

TECHNIFAX 1917 So. State. Chicago. 16. III. 

Enclosed herewith $. for '*'hlch mall to 

address below: 

Treasure Tinder No. I. 2. ^ 4, 5. 6, 7, 
Complete set of seven folders. □ 
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Oovernment and AttOrneVO Fees**—Fret 
LANCASTER. ALLWINE & ROMMEL 
Registered Patent Attorneys 


4t6 Bowen Bids. 


Washington D. C. 
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'■MILES AHEAD OF OTHErFI 


Tliotisands of uses for Miles Fllm- 
graiih Rcrorder-Tleproduccr. Instan¬ 
taneous recordings and playback at atiiazliiSly lo"* cost. 
Write for Buttelln and further detail g. 

MILES REPRODUCER CO., Inc. 

ai2 Bro.-»dway (Dept. RC-S)New York 3 


. BUY AN EXTRA 
w WAR BOND 


RADIO IS ELECTRONICS 

Dear Editor: 

Just two cents worth nbout electronics. 
I’ve been reading in Radio-Craft that 
several readers are getting tired of elec¬ 
tronics. When they get tired of electronics, 
they are also getting tired of radio, for 
radio like television is but one pliase of 
electronics. 

We could use more articles on the con¬ 
struction of electronic devices but at pres¬ 
ent it's pretty hard to get the necessary 
parts for construction. 

Richard Brauer 
Beverly Hills, Calif. 


ITS STILL THE DESIGN! 

Dear Editor: 

I am particularly interested in an article 
by Louis Hagen in the June, 1945, issue of 
your worthy magazine, bearing the title 
“It’s the Design.” Few radio writers have 
hit the nail on the head more squarely. I 
have learned with supreme disgust that—if 
tliere arc only two ways to design any pari 
of a radio, one an easy way and the other 
the hard way—THE RADIO ENGINEER 
WILL ALWAYS CHOOSE THE 
HARD WAY. 

A good example is the dial cable or belt. 
In a very few cases, the set can be removed 
from its cabinet and a new belt installed in 
a fraction of the time that it takes to re¬ 
move others from the cabinet. In many cases 
it is so (lifficLilt to remove the chassis from 
the cabinet that most servicemen often wish 
that the Creator had endowed them with six 
hands instead of two. Is it possible to dem¬ 
onstrate more effectively the absence of me¬ 
chanical efficiency than through the necessity 
for 50,000 servicemen to carry dial belts 
which vary in steps of 1/32 of an inch in 
length—when it is necessary for the manu¬ 
facturer to issue a bulletin on the installa¬ 
tion of a dial cable—ITS THE DESIGN. 

Could anyone give one single logical rea¬ 
son for the existence of the Loctal type 
tube? Off hand I do not know the ex.act 
number of tubes in the present loctal line, 
but suppose there are more than 100, then 
the result of its design is that 50,000 serv¬ 
icemen must have a minimum stock of at 
least 50,000 tubes requiring a useless invest¬ 
ment of more than $5,000,000. The advan¬ 
tage of the loctal over the octal is NIL. 
For example. I have on my bench a radjo 
set with a 7G7 in the R.F. and a 7B7 in 
the LF. In each of these sockets I have 
tried a 7G7, 7V7, 7H7. 7A7, 7B7, with re¬ 
sults hardlv noticeable. Some sets use a 
6A8 or 6K8 or 6J8 or 6D8 or 7A8 or 7B8 
or 7J7 or 7S7. Eight tubes to do the work 
of one, if radio engineers were curbed—IT’S 
THE DESIGN. 

Perhaps the prize boner ever pulled in the 


types ? 
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man who holds up the industrial radio lad¬ 
der. IT’S THE DESIGN. 


standardize those parts which have no bear¬ 
ing on their particular brand. 

James A. Robinson 
Methueui Mass. 
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AVIATION RADIO, by Henry W. Rob¬ 
erts. Publislicd by Morrow. Stiff cloth cov¬ 
ers, 5^4x8 inches, 637 pages. Price $5.00. 

Aviation radio enthusiasts, radio men and 
the woiild*he aviation radioman will hnd 
this book invaluable. Here in one volume 
is the complete story of aviation radio. The 
novice will liiid himself taken througli* the 
elementary story of radio in aviation to 
aviation radiometeorology in easy-to-fol¬ 
low steps. The text is neither insultingly 
simple nor overburdened with the jargon of 
the engineer. 

Principles of radio direction-finding and 
direction-iindiiig equipment are thoroughly 
co\ercd. Radio aids, instrument landing, 
traffic con-trol, ground and aiiborne coin- 
nuinications equipment and testing of air¬ 
craft radio apparatus arc explained. 1'hc 
entire book is written in somewhat of a 
story style with all formulae and facts 
cleverly interjected, 

A section is devoted to the Link trainer 
and procedures and methods of training the 
flight cadet. 

The chapter on radio navigation gives tlic 
reader a firm knowledge of the navigator’s 
position on aircraft, his duties, and the 
means of plotting a course with and with¬ 
out aeronautical charts. For those plan¬ 
ning a career in traffic control, the sections 
On traffic control and radio rcgulation.s will 
prove a must. The appciulix contains the 
entire “Q” code, including those that apply 
to aircraft only. 

As Dr. Lee Dcl'orcst says in his intro¬ 
duction, it is: “Surprisingly topical, up to 
the minute and keenly alive.’' 


AN INTRODUCTION TO ELECTRON- 
ICS, by Ralph G. Hudson. Published by 
The Macmillan Compiiiiy. Stiff cloth covers, 
5/4 8*4 inches, 97 pages. Price $3.00. 

The purpose of this hook is to explain 
the science of electronics and its modern 
applications in terms that will be under¬ 
standable to tiiosc with only an elementary 
knowledge of mathematics and pliysics. 

It opens with a thorough treatment of 
the constitution of matter, taking in atomic 
structure and composition of tlic elements, 
closing the first cliajncr witli a simple 
treatment of the cyclotron. 

The second chapter covers the basic 
principles of radio theory. Functions of 
vacuum tubes, conduction in gases and in 
liquids arc explained in such a manner 
that the beginner in radio, without realiz¬ 
ing it, absorbs facts that would otherwise 
take painful hoitis of diligent studv to 
acquire. 

Once tlic groundwork is laid, the third 
chapter introduces the reader to principles 
of radio communication, concliKling with 
a Iwicf, not-to-tcchnical outline of the prin¬ 
ciples of FM. 

Chapters 4 and 5 review the ideas behind 
modern-day reproduction of sound and pic¬ 
ture apparatus. It also rather briefiv re¬ 
views the principles behind photoelectric 
emission, the phototube and television. 

The last two chapters are concerned 
chiefly with higher-power equipment such 
as IS used in industrial electronics, diverging 
briefly into the field of medical electronics. 

This book should find its place amongst 
the paraphernalia of the laboratory and on 
the shelves of the service shop. 

RADIO-CRAFT for AUGUST, 


EDUCATION ON THE AIR—The fif- 
teculh yearbook of llic Institute for Educa¬ 
tion by Radio. Edited by Josephine H. 
MacLalchy. Published by the Oliio Slate 
University. Stiff cloth covers, 5*4x9 
inches, 300 pages. Price $3.00. 

Radio broadcasting and its effects on the 
.average listener are disscclcd in complete 
detail in tliis volume. This, the filtccntli 
yearbook, covers such topics of the moment 
as “Radios Role in Understanding,” “The 
Voice of .America Overseas,” “Combat 
Rciiorting,” “The Postwar Situation” and 
“Television Broadcasting After 7'hc War.” 

The complete scripts of the more infor¬ 
mative and c<hicational programs of the 
past year arc given in their entirety. One 
in particular on broadcasting in wartime, 
entitled “North Atlantic Testament” is 
outstanding. 

An interesting section is the one devoted 
to studies of listening. The Program An¬ 
al) zer is cxi)laincd and the Nielsen Radio 
Index is described, together with tlic re¬ 
sults on various \y]ycs of programs. 

1 lie researcher aiid the educator would 
find tliis book of value in determining the 
trends of program broadcasting, its effects 

and its causes. I he section on training 
radio journalists goes into program make¬ 
up, and news programs in detail. Styles 
of script and the effect they liavc on'the 
listening audience arc compared to the same 
items in the local newspaper, together with 
an exposition of what would happen if the 
radio journalist were to present the news 
item as it appears in print. 


U. H. F. RADIO SIMPLIFIED, by Milton 
S. Kiver. Published by D. Van Nostrniid 
Co. Stiff cloth rovers, .5*4 ^ 8*4 inches, 
238 pages. Price $.3.25. 

A welcome addition to the too-thin ranks 
of non-mathcmatical liooks on the iiltra- 
high-freqiicncics, this work will find a 
place on the shelf of many technicians and 
students. The presentation is such as to be 
easily understood by anyone who has a 
good elementar)- knowledge of lowcr-frc- 
qucncy radio. Tliough marred in a few 
places by reversion to text-book styles of 
handling, the bulk of the material is clearly 
presented in a practical manner. 

The opening section deals with the ef¬ 
fects which I'csult from increasing fre- 
(|ijcncy in ordinary vacmim-tnbc circuits, 
with special attention to transit-time phe¬ 
nomena, and goes into a short description 
of Barkhanscn-Kiirz oscillators. Three 
chapters, covering 16 pages, arc then given 
to the Magnetron. A chapter on the Klv* 
stron, beginning with notes on cavity 
resonators, covers the next 15 pa.gcs. 

The fourth chapter is a very complete 
exposition of transmission lines at ullra- 
liigh frequencies. The subject is approached 
in a frcsli manner which may be liclpful to 
teachers or students who have not been 
entirely satisfied with otlicr presentations. 
Wave guides are treated equally well and 
as fully in a long chapter. 

.Another full chapter is devoted to cavity 
resonators, and one to U.H.F. antennas. 
This latter is especially detailed for an 
elementary work. Chapters on measure¬ 
ments at high frequencies and on wave 
propagation at ultra-high frequencies close 
the book. 



FREE WANT-AD SERVICE 


CIVILIAN RADIO 
JOBS WANTED 

By Former Soldiers, Sailors, Marines 

Radio-Craft offers its help-wanted 
columns free for the use of honorably 
discharged men in the armed services. 
Slate the type of position you seek, 
preferred locality, your experience, 
education, and other details. Confine 
ad to 50 words, or less. Supply name, 
address, service unit and serial num¬ 
ber. Address RADIO-CRAFT, Classi¬ 
fied Ad, Dept. 25, West Broadway, 
New York 7, N. Y. Your ad will con¬ 
tain a box number and replies will be 
forwarded to you. 

AVAILA B LE 

Business Administrator — Foreign 
service preferred. Graduate^ Ohio 
State (B.Com.) Experience in Mc^ 
chanical Engineering {A.MJ.E.T.), 
Cost Accounti ng & Audits 
(F.A.S.AJ, Statistics and Research, 
Public Relations, Business Corre- 
spondence and Office Administra- 
tion-—able to assume responsibility, 
British subject — honorably dis¬ 
charged veteran, and possessing 
valid Passport and Labor Exit 
Permit to leave country. SpcaA: 
French & German. Age 30, excel¬ 
lent references. Apply in Confi¬ 
dence: Advertiser, P. O. Box 90, 
Station Montreal 25, Canada. 


■ million dollar 

■I ■ Mr 8t.arted with 

a single formula, for 
which they paid n biir 
price. Hero you have 500 
—no less—trie<l and tesW 
ed formulas, recipes and 
Processes for m a k i n ir 
thinsrs ... all at the 
ridiculously low price of 
25c. 

Here is your opportunity 
to start a business with 
but a few dollars' capital 
.and with undreamed of 
profits in prospect. You 
can also use these formu¬ 
las in your own home to 
cut household expenses to 
the bone. Or you can put 
them to use in your work¬ 
shop to cut costs ns much as 1000%. 

Quit paying out many dollars in Profits lo manu¬ 
facturers, wholesalers, and dealers, when you 
can make the same thinfr yourself for a few 
cents. It's so easy when you follow our simple 
instructions. 

OARr^. aonAA WADne lit •rev'r 



Send for **500 FORMULAS AND 
RECIPES'* today. Enclose 25c. that’s all I 
You won't be asked for another cent now 
or later. Sold on a money-liack g-uarantee. 


NATIONAL PLANS INSTITUTE 

P. 0. BOX 26 R. STATION N. New York 23. N. Y. 
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RQDIO SCHOOL 



DIRCCTORV 


PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS 

M ake a place for yourself in a new world of radio and cleclronics—a world in which 
revolutionary electronic developments will require highly specialized technical 
knowledge. Take a good course now to fit yourself for a good paying job. The training 
you need can be supplied by one of the schools advertised in this publication. 



RADIO 


Train with professional®. Com¬ 
plete, intensified (bourses; Re¬ 
pair & Afalntcnance. rommuni- 
catlons, IllRh-spcwl telegraphy. 
Slit) transcription, FCC exams, 
etc. 

High School Students ac¬ 
cepted for training as Mer¬ 
chant Marine Radio Officers. 
Gov’t sponsorship available to 
veterans. 

Kddio School managed by radio men.” 
45 W. 45th St.. Dept. RC. New York 19, N.Y. 

MELVILLE RADIO INSTITUTE 


COMMERCIAL RADIO INSTITUTE 

A radio troinmg center for 
Iwenty^four years. 

• 

RESIDENT COURSES ONLY 
Pre-Induction, Broadcast. Serrlce. Aeronautical. Tele- 
vlflon and Marine telegraphy classes now forming for 
October 1. Literature upon rcQuest. Vetcr.m training. 

Dept. C.. 38 West Biddle St., Baltimore 1, Md. 


RADIO— 

RADIO Technician and Radio Communications courtes. 
Register now for new classes start!nB first MONDAY 
of each month. Day and Evening Classes. 

AMERICAN RADIO INSTITUTE 

XOX West 63rd St., New York 23, N. Y. 
APPROVED UNDER Ot SfLL OF RTCHTS. 


RADIO-TELEVISION 

ENGINEERING & SERVICING 

Now Trainino Veterans Under “G.l.” Bill 

Prepare now for profitable career! ENTER 
AT ANY TIME. Residence school classes in 
R.ndlo-Electronica Engineering. Broadcast & 
Television Engineering and Servicing. 
Write for FREE Booklet 

Capitol Radio EnfllneerinD Institute 

Dept. RC-8. 3224 X6th Street. N. W., 

Washinoton XO. O. C. 


OTQ 

c« 

—J 

ro 



INSTITUTES 

Offer thoroush training 
courses in all technical phases of 

Radio and Television 



DAVS-EVENINOS 

VETERANS: 


WEEKLY RATES 

RCA Institutes is approved 
under G. 1. Bill of Blflhts 

For Free Catalog Write Deot. RC-4S 

nCA INSTITUTES, Ine. 

A Radio Corporation of America Service 
75 VARICK STREET NEW YORK 13. N. Y. 


/^ADfO Enginebrin^ 


VETTERANS can complete work A Vt 
here in shortest possible time. 

Special Prep. Dep’t. Al^ REl- . .. 

FRESHER COURSES. Courses also m Cmi 
Electrical, Mechanical, Chemical, Aeronautical 
Engineering; Business Administration, Account 
ing. SecreUrial Science. Tuition, living costs lo'v. 
62nd year. Cosmopolitan student body, renter 
Sept.. Jan.. Mar., June, CaUlog. 

5!45n College Ave. 
angola, INDIANA 


TRI-STATE COLLEGE 



Correspondence Courses In 

RADIOJafCTRiaUNCIffllN 


__a 

ELECTRICAL ENCINEERIHQJrSTd^^ice" 

fCt?^.“M2rt.^r'1lmnrino«“y'ou*V.!^’und"™u»d°V 
naniA euriUBEDlMn Extra fine course In radio, pub- 
RADIO ENuINCCnlNU Headdress. Photo-elertno work. 
Trains you to be super-service man, real vacuum tube 
technician. Servicemen needed badly. Diploma on immiile. 
tion. Tuition S3S. either cour.'ie. Deferred payment plan. 

F iipn. lu • copies of school catalogs, student 

E £ magazines, complete details. .SEMD NOWI 

I LINCOLN E NCINEERING SCHOOL 



Be .•) “keV man. Learn how to send and 
receive messages in code iw telegraph 
and rndlo. Army. N.ivy and Commerce 
need thousands of men. Good P.iy. ad¬ 
venture, Interc.stlng work. Learn at 
home quickly through famotjs Candler 
System. Write for FRFE BOOK. 

I CANDLER SYSTEM CO. ^ ^ 

t Dept.3-J. Box 928. Denver 1 . Colo., U.S.A. 




NEGATIVE FEEDBACK 

(Continued from Page 702) 


a slight increase in distortion. What about 
the feedback? This is reduced because the 
gain M is reduced, resulting in an increase 
of distortion and an over-driving of the out¬ 
put tube due to the excessive signal it gets, 
resulting in far worse distortion. 

The results of applying voltage feedback, 
assuming that the tube is driven just to its 
limit at midfrequencicSf arc summarized in 
Tabic I. • 

One result is that triodcs with inverse 
feedback are very unsatisfactory—they lack 
'‘highs’* and the bass seems weak. 


Pentodes are irnproved by voltage feed¬ 
back, providing it is not overdone. In 
both cases the frequency response curve is 
flattened by the application of feedback. 
IVfany people dislike the “tone” of flat am¬ 
plifiers—the acoustic output then being 
very un-flat <lue to varying efficiency and 
varying impedance of the speakers 1 
The table above applies to tubes v^;hether 
used singly or in class A1 push-pull while 
most of the earlier remarks on power 
variation apply to single tubes. When tubes 
arc used in push-pull, the type of operation, 


TABLE I 


FREQUENCY 
Very Low 
Frequencies. 

TRIODE 

Distortion increases. 

Reduction in power. 

PENTODE ' 

Slipht increase of distortion wm- 
pared to the decrease in middle 
register. Reduction in power. 

Bass Resonant 
Frequency. 

Larpe re<luction in power. 
Decrease in distortion. 

Slipht increase in power. Increase 
in distortion due to load. Decrease in 
distortion due to feedback. 

Mid frequencies. 

Decrease in distortion. 

Decrease of distortion. 

Hisrhs. 

Larpe Decrease of power. 
Decrease of distortion. 

Sligrht increase of Power sensitivity 
over that at midfrequencies. Rise of 
distortion due to load. Decrease of 
distortion due to feedback. 


class Al, AB, AB2, B, etc., has a marked 
relation to the benefits or otherwise of 
push-pull. 

PUSH-PULL OPERATION 

The above icinarks apply equally well 
to class AB, and class AB2 operation pro¬ 
viding the bias is not excessive. The nearer 
the bias comes to that for distortionless 
class B1 or B2 operation at full output, the 
less influence docs negative feedback have 
on power output. 

When the output tubes are over-biassed 
in an effort to obtain high efficiency, the 
application of negative feedback has a very 
beneficial effect in that it not only improves 
the wave form, but thereby increases the 
power output (for a sine wave). This is 
shown in Fig 4-b where the excess-bias 
has caused the inverted grid characteristic 
to be shifted to the left. 

One point not considered so far is the 
effect of the fecdliack on the stages before 
which it is applied. As the feedback reduces 
the gain, greater voltage outputs are de¬ 
manded of the earlier stages, with a conse¬ 
quent rise of distortion. This is particularly 
noticeable when triodes arc employed in 
the output* stage because triodcs. require 
high driving voltages—often over 100 volts 
lX!ak, In such cases the feedback should 
not be excessive and should be taken as 
far back as possible, over at least two stages 
and preferably tlircc. 

The second part of this article, which will 
appear in an early issue, will deal with 
application of feedback to the screen circuit. 



Fig. 4-a, above—Class-B operation, correct 
bias. Fig. 4-b, below—Effect of excess bias. 



Luminous paint on walls, ceiling and floor 
of an operating room would eliminate shad¬ 
ows from the surgeon’s hand and instru¬ 
ments, and reduce danger from sudden 
failure of lights during an operation, reports 
Engineer Morozov of Moscow, U.S.S.R. 

The paints, which were thoroughly tested, 
were of the zinc- or calcium-sulphidc type. 
They give out light about an hour and a 
half after being irradiated by ultra-violet or 
sunlight. The walls of a room painted with 
the compound still give off light, in spite of 
the fact that all the windows were blown 
out of the building by a bomb in 1941, and 
the paint has been exposed to severe Rus¬ 
sian weather conditions for three years. 
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# This ‘‘traveling recording studio” of the OfTice of War Information has everything 
for making recorded pickiips for broadcasting on international short Wave. Such 
important equipment must be the finest that science can provide, so Raytheon High- 
Fidelity Tubes arc used to assure the highest quality reception. 

Wherever they are employed, Raytheon Tubes live up to their reputation for fine 
performance. That is >%liy they arc first choice among electronic engineers planning 
post-war products . . • and first choice among radio service-dealers who are building 
soundly for the future. 

There’s a real promise of greater profits and greater customer-satisfaction for 
service-dealers who feature Raytheon Tubes, And there’s a revolutionary Raytheon 
merchandising program planned, too ... to help you be more successful than 'ever 
before. 

Switch to Raytheon Tubes note! 


in€rm0$ed turnover and profit*, plu* eatier stork eontrot, oro benefit* 
tehieh you may enjoy a* a r«sufr of the Raytheon ttandardimed (ub* 
type program, tvhieh i* part of our continued planning for the future* 


yVeiclon, Most. 


Raytheon Manufacturing Company 

RADIO RECEIVING TUBE DIVISION 




Jliitodt ia 


Loa Angelea 


JSew York 


Chicago Atlanta 

RAYTlIEDTi 


1 \\ 

All Four Divisions Hove Been Awarded 
Army-Navy **E'' Wilh Stars 


“MIIT you* NAVY** 
Every Soturdoy Night 
AMERICAN BROADCASTING CO 
Cootf to Ceatt 
III Stotien* 


A. 


ElECTRONIC AND RADIO TUBES 

otvoreo to ItESeAltCH and the manufacture of tubes for the new era of electronics 
RADIO-CRAFT for AUGUST. 1945 
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JrnliuU* TELEVISION 

AND ELECTRONICS 
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/t ^ircs i/ou tn 
UB ah I c form 
pointers on radio, 
inclnding fre¬ 
quency modula¬ 
tion, television, 
etc. Also valuable 
inside information 
for Aviators, Ma¬ 
rines, Commercial 
Operators and 
Technicians. Serv¬ 
icemen and Stu¬ 
dents. 


UNIQUE 

QUESTION 


ANSWER 


38 BIG CHAPTERS 

easy to Read-Easy to Grasp-Easy to Apply 

A home-study course—especially well 
organized. The style is so interesting 
you will read along without effort, 
hardly realizing that you are actually 
studying and taking in vital informa¬ 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe¬ 
matics required to cope with radio 
problems successfully. You can solve, 
with the aid of this extraordinary book, 
practically 
every radioprob¬ 
lem that comes 
up. At your fin¬ 
ger tips is a 
complete index 
for instant use. 


Highly Endorsed 


1001 RADIO FACTS AND FIGURES 
A Complete Library In One Book 

AUDELS RADIOMANS GUIDE gives authentic Princi¬ 
ples and Practices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda- 
^ mentals—Ohm’s La^v—^Physics of sound as related to 
radio science—Measuring instruments—^Power supply— 
Resistors — Inductors — Condensers — Transformers and 
examples—Broadcasting stations—Radio Telepliony—Re¬ 
ceivers — Diagrams — Construction — Control Systems.— 
Loudspeakers — Antennas — AutoRadio — Phonograph 
Pick-ups—^Public Address Systems—Aircraft and Marine 
Radio — Radio Compass — Beacons — Automatic Radio 
Alarms—Short Wave—Coil Calculations—^Testing—Cath¬ 
ode Ray Oscillographs — Static Eliminations — Trouble 
Pointers — Underwriter’s standards — Units and tables. 
REVIEW QUESTIONS-READY Reference Index. 
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NOW.. 



"fXACT DUPLUUTE" 
CONTROLS FOR EVERY 
SERVICE REt^TREMENT 




Shaft illustrations are approx¬ 
imately actual size. 


ja 


- 2 - 



Meaaure the original. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



W nCH Mallory piugfin |haTts, yOu^je, sure dof 
b^ing the rigf^t repr^cemenf control for 
jieafly every job . . . and your entire eqCiipine; c^n 
fe carried inV-a smalhsked kir! 

Plug*ih ^afts, originated add deVelopeu iy Mallor} , 
do two tljingst Tlicy eifhe-- * t 'ace the original shaft 
exactly — lOrthqy can be into exact replicas ty 

simply cutting to lei^lf! ' 

For hbifk^hbld receivers, a lit of" eight shafts will 
ans\s»e^ most of your needs :(SS 2, 5, 16, 18, 52, 
25,26)i Automobile rs^ios require, at most, twenty- 
€wo sKafts 4SS 1, 2, 3, 4, 6 10, 11, f2, 14,15, 17, 
19, 20, 21„ 23, 24, 27, 28, 29, 30, 31, 32). And 
remember—th^e plu^ns fit Mallory UM, TM 
and- DT^l t^ntroU, each availabfe in a complete 
i^nge of Instances ^nd la^rs^ 

Wliat a se^mp for tmey service engineer f Then 
BScansc "ijic Jine is %iniplifi^^^^^olir" Malluiy 
distributoi^ls /letter out cf^tp ckl Lef h im he^^yoil 
select the proper bit to ^n^ivgl ^SSK erv i r.e needs. 


MALLORY PLUG-IN SHAFTS ARE EASY TO USE! 


Lf-j 


insist on 



Tap itharply. Pounding ia not necessary 
it may damage the control. 


This pre-assembled **C’' washer ncedo 
no adjustment—just insert and clinch it. 


APPROVED 

PRECISION PRODUCTS 


V^RATORS • VIBRAPACKS* • CONDENSERS 

VOLUME CONTROLS • SWITCHES • RESISTORS 
FILTERS • RECTIFIERS • POWER SUPPLIES 

ALSO MAuqtY**TtOPlCM(f*DtY"eArTEtlES. ORfCINAUY 
DEVEIOP 60 BY MALLOIy FOB THi U. S. ARMY SlGNAt 
CORPS, rWENTir .AVAIIABIB K>R QVIUAN USE. 

FTroitsmartta 





































































































Yes...the “Lab” work is Complete 1 


f 


/'^UR post-war plans, policies and perfected 
line of Eastern sound equipment have long 
ago passed the stage of draft-board design and 
laboratory tests! We're ”in the groove"—ready to 
go! Based on our many years of experience, the 


wartime techniques which we have been building 
into quality units for Uncle Sam. 

For details and information please fill out and 
mail the Coupon today. Eastern Amplifier 
Corporation, 794 East l40th Street, New York 


new Eastern equipment incorporates the many 54, New York. 


7 ^ 


EASTERN AMPLIFIER CORPORATION, Dept 
794 East 140th St., New York 54, N. Y. 


f-L 




^( H (/0 


We ore □ JOBBERS, □ DEALERS, □ A SERVICE ORGANIZATION, □ SOUND 
SPECIALISTS. We're definitely interested in your post-wor line, your policy, your 
proposition. Moil u> complete informotion, without obligotion. 


© 


for complete information on 
Our post-war line and the 
details of our proposition. 


COMPANY name 


ADDRESS 


ZONE.STATE 


CITY 









































